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Abstract 
This investigation sought to use descriptive case study methodology to empirically 
evaluate how the educational methods and approach related to a policy mandated 
program have evolved over a 15 year period. The program of interest was implemented to 
facilitate compliance with a water district mandated reduction in stormwater entering the 
sanitary sewer system, reduce overflows that violate the Federal Clean Water Act 
(CWA).Comparative analysis was conducted on 21 examples of program materials 
developed for public outreach and education, using recent theoretical and empirical 
models of pro-environmental behavior (PEB). An included literature review, conducted 
to provide external validity to the research, summarizes the evolution of a 40-year history 
of environmental education (EE) models and theory. Initiated with passage in 1970 of 
both the National Environmental Policy Act (NEPA) and the first National 
Environmental Education Act (NEEA), EE models and theory have changed significantly 
in four decades. This study chose one relatively new theoretical model (the Reasonable 
Person Model) and one recent empirical meta-analysis model (MASEM) to identify 
demonstrated variables in PEB response. The variables of each model were then 
operationalized in order to allow for a comparative analysis with the 21 specific EE 
program examples. Data analysis indicated that the program examples, as they evolved 
over time, consistently addressed a greater diversity of the operational variables 
identified, and in noticeably more instances. This supported the study’s original 
proposition, predicting that the products of a successful EE program, refined over time to 
address audience motivation and information need related to specific PEBs would 
correspond with the PEB models chosen for the study. 
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Chapter 1 
Introduction 
The relationships of mankind with the natural environment and each other are as 
old as civilization itself; but which came first, environmental knowledge or 
environmental policy? Environmental knowledge may be considered mankind’s way of 
interacting with the natural environment; environmental policy could be thought of as 
mankind’s way of managing how ‘others’ interact with the natural environment. And 
which of these is more critical to promoting their collective goal, namely environmental 
preservation? Regardless of the answer, it is apparent in an era of growing 
interdependence, as nations of the world strive to sustain finite resources for what seems 
to be an infinitely growing population, these concepts remain interdependent. As with the 
relationship of the chicken to the egg, environmental knowledge, expanded through 
environmental education, is needed to maintain policy and, environmental policy needed 
to sustain knowledge.  
The status of environmental education and policy as we know them today stems 
from a strong social movement that lead to the passage of sweeping environmental 
legislation in both areas over 40 years ago. The enactment, in 1970, of both the National 
Environmental Policy Act (NEPA) and the first National Environmental Education Act 
(NEEA), seems strong indication that early adopters were aware of the co-dependant 
relationship of these fields. Jointly these fields strive to achieve environmental 
preservation by motivating pro-environmental behavior (PEB). However, each field 
seems to have its own varied approach to this; education encouraging PEB, and policy 
mandating against anti-PEB. One might conclude that a likely outcome of these varied 
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approaches, despite the ardent and almost simultaneous debut of their modern-day 
foundations, might be that the fields developed quite independently of each other in their 
implementation strategies.  
Behavioral research over the past four decades has shown PEB to be dependent 
upon a myriad of social, personal, and institutional factors, which represent both 
situational and motivational barriers to action. Because of the degree in variance each 
factor has on individual intentions, combining the motivational approaches from both the 
education and policy fields would seem likely to stimulate more favorable outcomes. 
Education supplies the logic as to why PEB policies are needed, allowing for ’buy-in’ of 
policy makers and affected populations. Policy on the other hand, can remove barriers to 
PEB by addressing everything from physical limitations to attitude. Options such as 
funding for program implementation and infrastructure, or consequences for non-
compliance would fall under the policy realm.  
For the reasons mentioned above, policy programs established to mandate PEB 
might do well to include an educational segment modeled after the developments from 
last 40 years of research. However, much of the environmental policy passed in the 1970s 
left states, counties, and municipalities responsible for assuring compliance with federal 
regulation, without the benefit of well developed educational models to follow. In 
response, many programs may have forged new ground to comply with these mandates; 
including attempts at educational programs developed over an extended period of time 
and through a process of “trial and error” versus being based upon research models. One 
might conclude that changes made to such a program were implemented to address 
observed needs, and in turn provide additional motivation to enact the desired PEB. If 
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such an educational program did exist, and was considered relatively successful based 
upon its longevity and achievement of desired outcomes, would this program in turn 
correspond with the PEB research models of today?  
Purpose of the Study 
 
The purpose of the following study was to determine if current product examples, 
selected from a policy-based environmental education program refined over a 15-year 
period and deemed to be successful, correspond with recent PEB models. These PEB 
models are also the result of refinement, conducted over the past four decades of 
theoretical and empirical research. The investigation proposed to use case study research 
methodology to explore the development and outcomes of a selected municipality-based 
program addressing mandates of the 1972 Federal Water Pollution Control Act (later 
amended by the 1977 Clean Water Act). The study interpreted changes made to the 
curriculum over time as having been implemented in responses to observed motivational 
and informational needs of the citizenry and elected officials. The study proposed that 
although the evolution of this curriculum model may have followed a different path than 
theoretical models, the education model which has developed would be congruent with 
current models of PEB selected for comparison in this investigation.  
Background 
The move to both mandate and educate on environmental responsibility is not 
new. The current status of both in the United Sates today stems from key events which 
took place four decades ago (Palmer, 1998) and, one might argue, nearly at the same 
time. On account of a land mark social environmental movement coming into its own, the 
1970s became known as ‘the environmental decade’, as numerous comprehensive 
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legislation pieces aimed at environmental preservation were signed into law (Baker, 
2000; Lewis, 1985; Palmer, 1998; Saundry, 2008). Environmental education (EE) was 
given one of its first widely recognized definitions, published in the Journal of 
Environmental Education, Vol. 1, No. 1., noting that “[EE] is aimed at producing a 
citizenry that is knowledgeable concerning the biophysical environment and its 
associated problems, aware of how to help to solve these problems, and motivated to 
work toward their solution.” (Stapp et al., 1969, p 34). Facilitation of PEB, whether 
through education and the encouragement of environmentally responsible actions (Peyton 
& Miller, 1980), or through policy and protecting against irresponsible behavior 
(Saundry, 2008), was and remains the ultimate objective of both fields. 
Along with the new environmental movement, educational and motivational 
models for encouraging PEB were developed and refined. Early models of EE 
emphasized increased knowledge and awareness as the key to generating a pro-
environmental attitude, which would in turn lead to PEB (Kollmuss & Agyeman, 2002). 
Although awareness and a base knowledge of the issues is paramount to formulating any 
opinion, 40 years of behavioral research has shown that even when there is apparent 
public concern over an environmental issue, individual response to those concerns, or 
willingness to exercise PEB, is significantly influenced by many other social, personal, 
and institutional factors (Kollmuss & Agyeman, 2002). Even as public awareness of 
environmental issues may be on the rise, there still appears to remain a disassociation 
with personal actions as potentially contributing to the problem, limiting the ability to act 
to resolve the problem (Canter, Nelson, & Everett, 1992; DeLorme, Hagen, & Stoutt, 
2003; Suvedi, Krueger, Shrestha, & Bettinghouse, 2000). Additionally, while a technical 
A 15-YEAR EVOLUTION IN IMPLEMENTING POLICY 
 
 
5
basis may help to appreciate intricate environmental relationships, knowledge and 
understanding of science alone tends to be insufficient to solve the concerns facing us 
today (Hungford, 2005). A vast majority of environmental problems are not technology 
based, but instead stem from the social sciences and are shaped by values, beliefs, and 
attitudes, and influenced by factors such as education, culture, politics, and religion 
(Jenkins, 2003). 
Although early adopters seemed to understand the importance of policy supported 
by education, putting into law both the NEPA and the NEEA in 1970, the logic behind 
encouraging PEB remained rather simplified, depicting PEB as an easy outcome of the 
dissemination of information (Kollmuss & Agyeman, 2002). It was not until Schwartz 
introduced the Norm-Activation Theory in 1977, that new models for the motivations 
behind PEB began to be explored. Environmental policy, in the mean time, left state and 
local governmental bodies responsible for assuring compliance with federal regulation. 
The Clean Air Act (1970), Water Pollution Control Act (1972), and the Safe Drinking 
Water Act (1974) were all put in place prior to 1977. Additionally, federal support for the 
EE aspects of policy fell short when funding to the NEEA was discontinued in 1975, 
followed by a repeal of the Act in 1981 as part of a budget reconciliation bill under the 
Reagan administration (Baker, 2000).  
Setting  
This study has followed the 15 year evolution of a community education and 
social marketing program based on the implementation of a water district mandate issues 
in 1992. The original mandate targeted six specific communities requiring them to 
address stormwater entering the sanitary sewer system, which caused overflows in 
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violation of the 1977 Clean Water Act (CWA). However, one community (City) 
experienced uncharacteristic hardship due to its size, the aged condition of its 
infrastructure, an aging population, its topography (a significant slope), and the 
impervious nature of regional soils. The City assessed potential sources of contribution 
for the excess water and related unwanted overflows. Two major contributors to the 
problem were identified: ‘inflow’ of stormwater from direct illegal connections to the 
sanitary sewer, along with ‘infiltration’ from groundwater seeping in at vulnerable points 
along the system. As part of its corrective action effort, the City in 1994 established an 
Inflow and Infiltration (I/I) Taskforce to address these concerns and come up with 
solutions. One of the taskforce recommendations included increasing public knowledge 
and awareness of the problem, initiating a now 15-year old environmental education and 
marketing effort.   
Assumptions and Limitations 
 The following discusses the background of the author and what assumptions or 
expectations may have been brought to the study based on her prior experiences related to 
the topic. Also included is a summary of the extent of the investigation, touching upon 
what available information has been reviewed and what areas of research were not 
covered. 
Author’s experience and expectations. 
The architect of the following study is a Professional Geologist (PG) and Certified 
Hazardous Materials Manager (CHMM), with over 20 years experience working in the 
fields of environmental investigation, remediation, and policy. She started in 1984, 
lobbying the Minnesota Legislature on environmental policy issues including legislation 
A 15-YEAR EVOLUTION IN IMPLEMENTING POLICY 
 
 
7
which established one of the nation’s first Petroleum Tank Reimbursement Funds. She 
moved on in the fall of 1986 to a professional career in the then newly emerging filed of 
environmental consulting. With a background in the natural sciences, the author found it 
initially difficult to expand beyond the PEB models of the early 1970’s, believing in the 
fallacy that simple education would lead to actions in support of protection. She left the 
field of environmental consulting in 2002, disillusioned with a perceived apathy from 
clients caring to “do the right thing” only if it was mandated or might otherwise prevent 
potentially costly liability. Beginning work as an Environmental Program Coordinator for 
the regional sanitary district (District) in 2003, she gained first hand experience with the 
increased publicity and public interest in the CWA violations which are the topic of this 
study becoming ever more convinced that the general public did not understand its role in 
causing the problem. The author went on to pursue a Masters in EE, and returned to the 
District in 2005. Her post-consulting work and EE studies have lead her to better 
understand why the myriad of factors effecting PEB could be responsible for much of the 
lack of individual motivation. Her research with this specific study, has lead her to 
understand that this case study situation is not unique. Many communities and 
municipalities across the country are now facing similar problems of remaining in 
compliance with Federal CWA requirements as a result of growing populations and aging 
infrastructure nation wide.  
Direct assumptions of the study. 
Two specific and primary assumptions about the I/I program influence this study:  
• The I/I program has been deemed by the author successful in its goal to encourage 
PEB and in achieving desired outcomes related to the specific problem. 
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• Changes that have been made to the educational aspect of the I/I program have 
been implemented in response to specific questions and/or the observed needs of 
audience members and program stakeholders.  
The Author’s assumption that the program under study can be considered effective is 
supported by the longevity of the program, and what appears to be a sufficiently effective 
response as determined by the EPA and Department of Justice and reflected in 
concessions made during the administrative order negotiation process. Additionally, the 
City has argued successfully with the EPA to continue with an approach that involves 
public participation by addressing the I/I issue at its source, namely individual homes and 
businesses with deteriorating systems. This option is an alternative to constructing 
holding tanks for temporary storage and slow release of excess water to a treatment plant.   
The second assumption is supported through communication with City employees 
responsible for the implementing the program and specifically the educational portion. 
Directors of the program have remained relatively constant over the 15 year effort and 
confirm that changes have been made to the educational curriculum to address perceived 
audience needs and to make the process as easy as possible for participants. Examples 
include: addressing in advance the most consistently asked questions, depicting difficult 
to understand concepts through various means, providing tools to make the process more 
turnkey. Reasons for a program to change might otherwise include factors such as 
employee turnover, change in audience makeup, or notable changes to program 
implementation. However, none of these factors have applied to this particular program. 
The author has also used anecdotal evidence in the form of personal observation 
to support both of the preceding assumptions. While attended various neighborhood 
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meetings explaining the program in a time frame from 2004 through 2010, she has noted 
a marked decrease in the perceived hostility, number of questions, and willingness of 
affected citizens to actively engage with the City inspectors. Additionally, the author has 
conducted a review of articles and editorials referencing the mandate and sewer 
overflows from a time period between 1992 through 2010. A noticeable change in 
editorial discourse has also taken place. Direct attacks against the District were common 
place in 2002 through 2004, replaced by personalized letters encouraging PEB and 
supporting the work of the City.  
Study limitations. 
Although reams of information were available for investigation, this specific 
study has been limited to information accessible through public access and provided 
directly by the City water utility department. The first ‘educational unit’ reviewed in this   
investigation presents post- 1997 outcomes. Prior educational efforts exist, but are only 
available via hard copy and archived in a currently undetermined location. The time and 
effort required by City employees to make this information available was deemed 
excessive for this particular investigation.  
The study is also limited to operationalizing variables of PEB that were identified 
through the example models used for comparison. Empirical research indicates that all 
the potential barriers to PEB have yet to be defined (Bamberg & Moser, 2007; Kollmuss 
& Agyeman, 2002). However, the author believes valuable research can be conducted by 
concentrating this study on variables that have been identified, many proven to exert a 
marked effect upon PEB, and are consistently reflected in various models over the last 20 
years. 
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A key goal of this investigation was to construct a sound research design that 
could be applied to this or other similar case studies. The study was limited to noting 
changes to the I/I educational program products, and comparing the outcome of those 
materials to the reference models. It was not the intent of this study to correlate the 
changes to the I/I program materials with any specific external events. The study does not 
hypothesize on casual reasons for specific changes to the I/I materials, nor does it 
comparatively research what specific outcomes have been the result of instituted changes.  
Additional limits on the type of data reviewed are discussed in the Assurance of 
External Validity in Research Design section of this report. Although the research 
methods used in this document may be adapted and applied to similar case study type 
investigations, the data outcomes and results from this investigation are very specific to 
the exact program studied.  
Definitions  
The reader will encounter the following terms, acronyms, and related definitions 
used throughout this investigation. These definitions may vary from others provided by 
different sources, but those below are specific to this investigation.  
• Administrative Order – refers to decisions and orders originating from US 
Environmental Protection Agency of Administrative Law Judges.   
• City – refers to the City of Duluth, Minnesota, established in 1809 with an estimated 
population of 86,319. (U.S. Census Bureau 2010).  
• Clean Water Act (CWA) – the Federal Water Pollution Control Act amended in 
1977 and 1987, which provided for the regulation of the discharge of pollutants into 
navigable waters and support for the protection of wetlands (Sundry, 2008). 
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• District – refers to the Western Lake Superior Sanitary District (WLSSD), 
established as a governing body by Minnesota Legislature in 1971, to improve and 
protect the waters of the St. Louis River and its tributaries.  
• Environmental Education (EE) - is a process that leads to responsible individual 
and group actions, by enhancing critical thinking, problem solving and effective 
decision-making skills, while engaging and motivating individuals, as well as 
enabling them, to weigh various sides of environmental issues to make informed and 
responsible decisions (Stapp et al., 1969).  
• Environmental Knowledge - in this document refers to knowledge of the natural 
world and its processes and man’s way of interacting with them, and can be expanded 
through environmental education. This definition includes traditional environmental 
knowledge.  
• Environmental Policy – in this document refers to rules and laws established by 
humans (post 19th century, by governments) to manage human activities, with a view 
to prevent, reduce, or mitigate harmful effects on nature and natural resources, or 
promote positive effects. 
• Environmental Protection Agency (EPA) – Federal regulatory agency established 
in December 1970 to enact the policies of the National Environmental Policy Act.  
• I/I Program - refers to the specific program developed by the City to address inflow 
and infiltration concerns from both public and private sanitary sewer lines.  
• Inflow - refers to clear water from rain and snowmelt that improperly drains into the 
sanitary sewer system, often through illegal connections to the system. Examples 
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would include home rain gutters or footing drains directly connected to the sanitary 
sewer.  
• Inflow and Infiltration (I/I) - This term describes the two main sources by which 
“clean water” enters a sanitary sewer system, and has been deemed the main causes 
of sewer overflows in service lines belonging to the City or the District 
(Lakesuperiorstreams, 2009) 
• Infiltration - refers to ground water that leaks into the sanitary sewer system through 
cracked or faulty sewer pipes.  
• National Environmental Education Act (NEEA) - signed into law on October 30, 
1970, authorized the creation of an Office of Environmental Education within the 
U.S. Department of Health, Education and Welfare (Baker, 2000). 
• National Pollutant Discharge Elimination System (NPDES) – primary method by 
which the Clean Water Act imposes limitations on pollutant discharges. Under the 
NPDES program any person responsible for the discharge of a pollutant or pollutants 
into any waters of the United States from any point source must apply for and obtain 
a permit (Kenney, 2008). 
• National Environmental Policy Act (NEPA) - signed into law on January 1, 1970, 
lead to the creation of the National Environmental Protection Agency. The stated 
purposes of the legislation were to: encourage harmony between man and his 
environment; promote efforts to prevent/eliminate damage to the environment and 
stimulate the health and welfare of man; and enrich our understanding of the 
ecological systems and natural resources important to the Nation (Lewis, 1985). 
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• Pro Environmental Behaviors (PEB) – often referred to as Environmentally 
Responsible Behavior, is behavior that consciously seeks to minimize the negative 
impact of one’s actions on the natural and built world and may be considered the 
ultimate goal of environmental education (Kollmuss & Agyeman, 2002). 
Summary  
The purpose of the following investigation was to compare the educational 
product, generated by a selected policy-based EE program implemented to motivate PEB 
and refined through 15 years of evolution, with two recent PEB research models. The 
results of the comparison would be used to support or refute the proposition that factors 
affecting PEB addressed through an effective EE program would be reflective of factors 
represented in the empirical models. The comparative models used are also the result of 
an evolutionary process developed over the past four decades of empirical research in EE. 
The investigation used case study research methodology to explore the research questions 
and determine an outcome. One of the key goals of this investigation was to construct a 
sound research design that could be applied to this case study or others conducting 
similar research. If the outcome of the study supports the proposition and indicates the 
PEB factors addressed by the EE program are congruent with those in current research 
models, the study could lend much credence to the theoretical research. If, however, the 
results dose not indicted a consistency with the variables used in these models, questions 
might arise as to the accuracy of both the study and the PEB models being evaluated. 
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Chapter 2 
Review of Literature 
 
Environmental policies established to mandate PEB might do well to include an 
educational segment modeled after the developments from last 40 years of research. 
However, many mandated programs established in the early 1970’s were initially without 
the benefit of well developed educational models to follow. It was a misconception at the 
dawn of the environmental decade, that information alone would drive change (Kaiser, 
Woelfing, Fuhrer, 1999; Kollmuss & Agyeman, 2002). In response, some programs may 
have forged new ground to comply with mandates, including attempts at educational 
programs to foster PEB. Conducting a case study of one such program, implemented to 
comply with requirements of the federal Clean Water Act, is the topic of this 
investigation.  
The following chapter provides a historical background on the beginnings of 
modern day environmental policy and EE; also, a brief discussion of specific actions 
mandated to comply with the CWA as they relate to events concerning this investigation. 
A literature review has been used to highlight the problems of today as they relate to the 
study topic; as knowledge and awareness increase, motivating PEB still remains difficult 
(Canter et al., 1992; DeLorme et al., 2003; Hungford, 2005; Jenkins, 2003; Kollmuss & 
Agyeman, 2002; Suvedi et al., 2000). This chapter explores the influence that a well 
constructed EE program can have on PEB, and reviews the 40 year evolutionary history 
of empirical and theoretical models of PEB. It also explores the idea that a well 
constructed educational program will itself go through an evolutionary process, and that 
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the end result may be comparable to PEB models refined and improved over many years. 
Lastly, the evaluation of such a process using comparative research models is discussed, 
and a strong argument is made for the use of case study methodology as the proposed 
research instrument for this specific investigation.  
The Beginnings of Modern Environmental Policy and Environmental Education 
The interdependent relationship of environmental policy with EE is not new. The 
status of both as we know them today stems from key events which took place four 
decades ago and, one might argue, nearly at the same time (Palmer, 1998). On account of 
a landmark social environmental movement coming into its own, the 1970s became 
known as ‘the environmental decade’ (Lewis, 1985) as numerous pieces of 
comprehensive environmental legislation along with citizen awareness and international 
efforts to define and address EE progressed (Baker, 2000; Lewis, 1985; Palmer, 1998; 
Saundry, 2008).  
A history of environmental protection policy in the environmental decade. 
The 1960s in the United States gave rise to an increased public awareness of 
environmental concerns. A myriad of events, from the 1962 publication of Rachel 
Carson’s best seller Silent Spring, to the infamous ‘burning’ of the Cuyahoga River, a 
tributary to Lake Erie outside Cleveland, drew national attention to environmental 
problems (Lewis, 1985). On New Years Day, 1970, the National Environmental Policy 
Act (NEPA) was signed into law in response to an overwhelming societal trend calling 
for action to address decades of rampant and highly visible pollution. The stated purposes 
of the legislation were to: encourage harmony between man and his environment; 
promote efforts to prevent/eliminate damage to the environment and stimulate the health 
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and welfare of man; and enrich the understanding of the ecological systems and natural 
resources important to the Nation (Lewis, 1985). The passage of the NEPA, lead to the 
birth of the Environmental Protection Agency (EPA) on December 2, 1970 (Lewis, 
1985). 
The 1970s saw the enactment of numerous comprehensive laws designed to 
encourage and mandate environmentally responsible behaviors. Below is a list of the 
most notable pieces of legislation meant to protect the environment and human health 
(Sundry, 2008): 
• The Federal Clean Air Act (1970, 1977 & 1990) established national standards for 
regulating the emission of pollutants from stationary and mobile sources.  
• The Federal Water Pollution Control Act (1972) amended by the Clean Water Act 
(1977, 1987), established water quality standards, provided for the regulation of 
the discharge of pollutants into navigable waters, and supported protection of 
wetlands. 
• The Federal Safe Drinking Water Act (1974, 1977 & 1986) set drinking water 
standards for levels of pollutants; authorizing the regulation of the discharge of 
pollutants into underground drinking water sources. 
• The Toxic Substances Control Act (1976) provided for the regulation of chemical 
substances by the EPA and the safety testing of new chemicals. 
• The Resource Conservation and Recovery Act (1976) established cradle-to-grave 
regulations for the handling of hazardous wastes. 
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• The Comprehensive Environmental Response, Compensation and Liability Act 
(1980), also known as the Superfund program, provided for the cleanup of the 
worst toxic waste sites. 
A history of environmental education policy and planning in the environmental 
decade. 
Education policy in the ‘environmental decade’ was ushered in with one of the 
first widely recognized and more simplified definitions of EE developed by William 
Stapp and colleagues in 1969, and published in the first ever Journal of Environmental 
Education. The definition is as follows: “Environmental education is aimed at producing 
a citizenry that is knowledgeable concerning the biophysical environment and its 
associated problems, aware of how to help to solve these problems, and motivated to 
work toward their solution.”(Stapp et al., 1969, p 34). William Stapp was later appointed 
the first International Director of Environmental Education for the United Nations 
Education and Cultural Organization (UNESCO) and was instrumental in assisting the 
adoption of EE definitions at the international Belgrade Working Conference on 
Environmental Education (1975) and Tbilisi Intergovernmental Conference of 
Environmental Education (1977).  
 “Probly the greatest landmark in the history of attempting to define the term 
‘environmental education’ [took place] at the [International Union for Conservation of 
Nature] IUCN/UNESCO International Working Meeting on [EE] in the School 
Curriculum held in 1970 at the Foresta Institute, Carson City, Nevada, USA.” (Palmer, 
1998, p.6). The following definition was formulated and adopted: “‘[EE] is the process of 
recognizing values and clarifying concepts in order to develop skill and attitudes 
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necessary to understand and appreciate the inter-relatedness among man, his culture, and 
his biophysical surroundings, [EE] also entails practice in decision-making and self-
formulation of a code of behavior about issues concerning environmental quality.’ 
(IUCN, 1970)” (Palmer, 1998, p.7). 
The first Earth Day celebration was held on April 22, 1970 and brought 20 
million Americans out for peaceful demonstrations in support of environmental reform 
(Lewis, 1985). On October 30, 1970, that same year as the passage of the NEPA, the very 
first National Environmental Education Act (NEEA) was signed into law. The NEEA 
authorized the creation of an Office of Environmental Education within the U.S. 
Department of Health, Education and Welfare. It also established a National Advisory 
Council for environmental education and a domestic grants program to further EE efforts 
(Baker, 2000).  
Just as with environmental protection policy, the 1970s contributed significant 
advancements to EE. However, this was not a trend limited to the United States; in fact 
many of the most notable international efforts in EE took place during this era. A list of 
some of the most significant is provided below (McCrea, 2006): 
• 1971 - The National Association for Environmental Education (now the North 
American Association for Environmental Education (NAAEE)) was founded.  
• 1972 - The United Nations Conference on the Human Environment in Stockholm, 
Sweden recommended EE as a means to address environmental issues worldwide. 
• 1975 – UNESCO sponsored a conference in Belgrade, Yugoslavia. At the 
conference, delegates ratified the Belgrade Charter outlining the basic structure of 
EE. 
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• 1977 - UNESCO in cooperation with the United Nations Environment Program 
held the Intergovernmental Conference on EE in Tbilisi, Republic of Georgia.  
“The plan to involve governmental representatives in [EE] Policy and debate came to 
fruition at [the] milestone event held in Tbilisi, Georgia, USSR in October 1977. This 
was the UNESCO First Inter-governmental Conference on [EE], attended by official 
government delegations of 66 UNESCO member states together with representatives of 
numerous NGOs.” (Palmer, 1998, p. 8) The outcomes of the Tbilisi event continue to 
provide the blueprint for EE in many countries of the world laying out the goals, 
objectives, and guiding principles of EE that many educators still use today (McCrea, 
2006; Palmer, 1998).  
History of Mandates and Policy Enactment Preceding the Case under Study 
A regional water district in Northeastern Minnesota (District) in 1992 issued a 
mandate to six targeted communities contributing excessive sanitary sewer flow volumes 
during rain and snowmelt events. The excess water was attributed to ‘clean water’ 
entering the sanitary system, which would otherwise be addressed through the storm 
sewer system or natural surface runoff and soil infiltration processes. Two contributors to 
the problem were identified: ‘inflow’ of stormwater from direct illegal connections to the 
sanitary sewer, along with ‘infiltration’ from groundwater seeping in at vulnerable points 
along the systems. The communities were tasked with individually reducing the volume 
of clean water entering the sanitary system prior to treatment at the District plant. The 
District mandate was implemented to help eliminate violations of the CWA. Excessive 
water had the potential to over run the capacity of sewer lines delivering the water to the 
treatment plant, resulting in the direct release of untreated sewage to navigable waters. 
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One community (City) experienced uncharacteristic difficulties in the curbing of clean 
water entry into sanitary sewer line. Several factors played a role, including: the City’s 
size, the aged condition of its infrastructure, an aging population, its topography (a 
significant slope), and the impervious nature of regional soils. As part of an effort to 
encourage both the City and District to work together to eliminate overflows, the 
Minnesota Pollution Control Agency (MPCA) listed both entities as permittees on a joint 
NPDES permit.  
In the spring and summer of 2003, record rainfalls combined with the condition of 
the aging public and private utility systems, along with an unprecedented number of 
mechanical failures, resulted in several consecutive releases of untreated sewage 
materials into the St. Louis River Basin (“Recent Sewage”, 2003). Additionally, in May 
that same year, the MPCA initiated a pilot monitoring program to address an October 
2000 amendment to the federally mandated CWA, known as the Beaches Environmental 
Assessment and Coastal Health (BEACH) Act (MPCA, 2004). This program specifically 
concentrated on testing for fecal coliform at beachfronts and water recreation areas. 
Coincidentally or not, 10 beachfronts located on Lake Superior or at water recreation 
areas in the St. Louis Harbor were posted for closure more than once during the spring 
and summer of 2003 (MPCA, May 2004). Scientific studies have indicated many varied 
sources for both total and fecal coliform materials found in the environment, including 
large populations of water fowl (Meyers, 2004). It has been more recently discovered that 
there is the potential for colonization of these bacteria outside of a warm-blooded host 
source (Zhuikov, 2004). Yet, a number of public-generated editorials that followed the 
initial release and closure reports (“WLSSD Must Try,” 2003; “Sewage Spills Serious,” 
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2003; “Sewage Spills Cause,” 2003; WLSSD Must Do,” 2003) appeared to link the beach 
closures to releases from a failing infrastructure managed by the District.  
As a result of an unprecedented 48 raw sewage releases in 2003, reported to the 
State of Minnesota Duty Officer by either the City or District, the joint permittees were 
issued an administrative order by the EPA in January 2004 for violation of the NPDES 
permit. Approximately one half of the reported releases were attributed to I/I as a result 
of the excessive rainfall, while the rest were a result of mechanical and infrastructure 
failures (WLSSD 2005). The Order required a plan of action (POA) and implementation 
schedule to eliminate overflow events at all overflow locations within the Joint 
Permittees’ sanitary sewer system. (USEPA Region 5, Docket No.: V-W-04-AO-02, 
January 8, 2004 (the Order)).  
Current Problem Exploration – Still a Disconnect 
 An increase over the past few decades in public knowledge of the human health 
risks associated with water quality deterioration (Canter et al., 1992; Eiser, Podpadec, 
Reicher, & Stevenage, 1998; Vaughan, 1995), along with a heightened awareness of land 
use impacts on water availability and quality (DeLorme et al., 2003; Luzar & Cosse, 
1998; Luzar & Diagne, 1999; Suvedi et al., 2000), has lead to a more ‘informed public’ 
putting ‘perceived’ contributors under increased scrutiny (Canter et al., 1992, Suvedi et 
al., 2000). Although public awareness of environmental issues may be on the rise, there 
still appears to remain a disassociation with personal actions as potentially contributing to 
the problem, limiting the ability to act to resolve the problem (Canter et al., 1992; 
DeLorme et al., 2003; Suvedi et al., 2000). Some of this disassociation may be the result 
of a limited understanding of the true nature of the problem.  
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 It seems one of the significant challenges for environmental educators today is to 
address this very idea of disconnect between individual actions and negative or positive 
results. Generating such understanding per our previous definition of EE, would be one 
desirable outcome of a successful educational program. However, determining the 
delicate balance between generating understanding and overwhelming people with 
information is difficult (Kaplan, 2000). Many environmental issues can best be explained 
using science and scientific concepts to clarify processes and to describe potential 
impacts and outcomes. Research conducted to determine overall public understanding of 
science as the explanatory basis of many environmental concerns has “…revealed a 
widespread lack of understanding of basic scientific concepts and procedures. However, 
it also shows that the relationship of lay citizens and other non-experts to science, and in 
turn environmental concerns, is much more complex than is captured in a simple 
‘cognitive deficit’ model of knowledge that focuses on ‘what people don’t know’” 
(Jenkins, 2003, p. 437). Supporting literature also indicates the public’s connections with 
environmental education issues often remain heightened in feeling and emotion due, 
more often than not, to a failure to understand the complete and balanced picture 
(Robertson & Krugly-Smolska, 1998). These connections may also be colored by an 
emphasis upon “grey environmentalism” where the potentially catastrophic effects tend 
to be emphasized, leaving the issue to seem too vast and complex, fostering feelings of 
helplessness and disempowerment (Sobel, 1996; Kaplan, 2000). “Research suggests that 
helplessness is not only an important issue in the context of [PEB], it is perhaps the 
pivotal issue.” (Kaplan, 2000, p. 498). Substantial declines in concern about 
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environmental issues have been attributed not to apathy, but to a sense of futility and 
helplessness (Kaplan, 2000).  
Well Constructed Environmental Education Programs - A Possible Solution 
Environmental education cannot be based solely in environmental science or 
conversely, the ‘shock value’ of potential consequences. “An important goal for 
environmental education is to make individuals aware of actions necessary to resolve 
environmental problems.” (Knapp, 2000, p. 32). It has become clear that EE is about 
more than scientific or technological knowledge (Disinger, 2005; Hungford, 2005; 
Jenkins, 2003); and while important, knowledge and understanding of science alone tends 
to be insufficient to solve the environmental concerns facing us today (Hungford, 2005). 
A vast majority of environmental problems are not technology based. A greater majority 
of issues, including threats to our ecological environment, stem from the social sciences; 
and are shaped by values, beliefs, and attitudes; and are influenced by factors such as 
education, culture, politics, and religion – to name only a few (Jenkins, 2003). Research 
conducted to determine public response to environmental concerns indicates that social, 
personal, and institutional factors all have significant influence over responses (Kollmuss 
& Agyeman, 2002).  
 “Environmental education is a process that leads to responsible individual and group 
actions; …should enhance critical thinking, problem solving and effective decision-
making skills; [and]…should engage and motivate individuals as well as enable them to 
weigh various sides of an environmental issue to make informed and responsible 
decisions.” (Disinger, 2005, p. 18). More concisely stated, environmentally responsible 
behavior is the ultimate goal of environmental education (Peyton & Miller, 1980).  
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Environmentally responsible behavior (interchangeable with PEB) can be defined as 
behavior that consciously seeks to minimize the negative impact of one’s actions on the 
natural and built world (Kollmuss & Agyeman, 2002). “Facilitating the adoption of 
environmentally responsible behavior is a major challenge for the behavioral sciences. As 
with any problem, how one approaches it and whether or not it can be solved depend to a 
large degree on how the problem is conceptualized.” (Kaplan, 2000, p. 491). Scholars 
have spent over four decades trying to conceptualize and empirically study the factors 
which may support and/or limit the enactment of environmentally responsible behaviors 
or PEB. The following is a discussion of the evolution of that process that has taken place 
over 40 years, since the enactment of the NEPA and NEEA, signed into law in 1970. 
Models of Pro-Environmental Behavior (PEB): An Evolutionary Process  
Early models of EE, often still employed today, emphasized increasing 
knowledge and awareness as the key to generating PEB. Knowledge would lead to a pro-
environmental attitude, which would lead to PEB (Figure 2-1). “Factual knowledge can 
be seen as a precondition of any attitude” (Kaiser et al., 1999, p. 4), and thus it is 
reasonable to conclude that without awareness there can be no action. However, research 
has shown that in many cases increases in knowledge and awareness did not lead to PEB, 
and that the relationship was either non-existent, or moderate at best (Kaiser et al., 1999). 
“This reliance on information to drive change is surprising because common sense tells 
us that changing behavior is very difficult” (Kollmuss & Agyeman, 2002, p. 241).  
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Figure 1. Early Models (1970’s) of Pro-Environmental Behavior. Adopted from “Mind 
the Gap: why do people act environmentally and what are the barriers to pro-
environmental behavior?” by Kollmuss & Agyeman, 2002. 
 
Theorizing that a pro-environmental attitude was an important antecedent to PEB, 
other early research investigated socio-demographic variables (age, sex, education, place 
of residence, political and religious affiliations, race, and income) believing these to be 
likely indicators of attitude or environmental concern.  It was thought that by identifying 
correlates of pro-environmental attitude (concern), one could in turn identify correlates of 
PEB (Corbett, 2005). Two decades of research into socio-demographic variables found 
only two factors emerged as predictors of PEB consistently over time and across studies: 
age/birth-cohort and education, with age emerging as the strongest most consistent 
predictor (Dietz, Stern, & Guagnano, 1998). Less significant but still statistically relevant 
factors have included gender and race (Dietz et al., 1998). However, in general, 
correlations of environmental concern with socio-demographic factors are weak or at best 
inconclusive (Fransson & Garling, 1999).   
Other early-on approaches toward explaining attitude and variations seemed to 
fall into two categories: attitudes toward the environment itself, or attitudes toward the 
ecological behaviors one is being asked to implement (Hines, Hungerford, & Tomera, 
1987). “Either the object of one’s attitude is the natural environment itself or some 
aspects of it (e.g. air quality); or the attitude object is ecological behavior (e.g. recycling 
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or political activism)” (Kaiser et al., 1999, p. 2). Since the application of the first 
simplified representations of the early 1970s, many more complex models have 
developed to explain why knowledge, awareness, or pro-environmental attitude, do not 
always manifest into PEB. “The general conclusion from decades of psychological 
research is that attitudes are only moderately good predictors of how people will act and 
depend to a great degree on a whole host of factors.” (Corbett, 2005, p. 370).  
Two Seemingly Opposing Schools of Thought 
By the beginning of the 1990s, two widely accepted schools of thought appeared 
to emerge from the research models addressing the causes for variance in PEB response. 
One concentrated on an altruistic-centered or pro-socially/pro-environment, emotionally 
motivated approach, patterned after the Norm-Activation Theory identified by Schwartz 
in 1977. The second theory concentrated on self-interest and rational choices as the 
motivational framework used in implementing PEB; and was first notably reflected in 
Ajzen and Fishbein’s (1980) Theory of Reasoned Action. “Researchers who view 
environmental behavior primarily as pro-socially motivated often use the norm-activation 
model as (a) theoretical framework, whereas researchers who view self-interest as the 
more important motive often rely on rational choice models like the theory of planned 
behavior.” (Bamberg & Moser, 2007). 
The Norm-Activation Theory uses value criteria established by Rokeach in 1968 
for guiding action and developing attitudes (Stern, Dietz, & Karlof, 1993). Schwartz 
(1977) theorized that behaviors are based on individuals establishing a personal moral 
norm ranging between self-transcendent and self-enhancement, and that altruistic 
behavior increases when one becomes aware of others’ suffering while simultaneously 
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feeling a responsibility for alleviating this suffering. The activation of a personal moral 
norm is based on three criteria: basic values, the awareness of consequences, and the 
ascription of responsibility (Stern, Dietz, Abel, Guagnano, & Kalof, 1999). Building on 
this theory, the Norm-Activation Model (NAM) applied to PEB surmises that due to a 
strong sense of moral obligation, humans respond in a pro-environmental manner when 
they believe that environmental conditions pose a threat to others (including other 
species) or the biosphere, and their actions will make a difference (Stern, Dietz, & Karlof, 
1993; Stern, Dietz, & Guagnano, 1995; Stern, 2000). A schematic example of one such 
altruistic-based model is depicted in the Value-Belief-Norm Theory (VBN) (Stern et al., 
1999) (Figure 2-2). These value-based models were reflective of the attitude approach 
which concentrated on the subject’s feelings toward the environment itself, or 
environmental concern (Kaiser et al., 1999). 
 
 
Figure 2. Value Belief Norm Theory of Pro-Environmental Behavior. Taken from “A 
value-belief-norm theory of support for social movements: The case of environmental 
concern.” by Stern et al., 1999, p. 84.   
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“Environmental actions and issues often involve collective or community goods, 
such as air and water. Therefore, individuals may feel a moral obligation to take into 
consideration both other humans and the nonhuman world in evaluating environmental 
behaviors.” (Corbett, 2005). However, Stern, Dietz, and Kalof (1993) found, that after 
expanding upon Schwartz’s model (1977) to include three value sets (self, others, and the 
biosphere), self orientation was the strongest of the three, followed by social and then 
biospheric concern. In a later study, Stern, Dietz, and Guagnano (1995) found that when 
behaviors were considered to be inconvenient, difficult or expensive, there is a much 
weaker dependence on attitudinal factors (in this case general feelings toward the 
environment). Additionally, Stern et al. (1995) found that the elimination of barriers to 
PEB due to external conditions (in this case supplying recycling bins) will help increase 
altruistic PEB.  
Two of the earliest and most widely accepted models depicting rationale choices 
preceding PEB, include the Theory of Reasoned Action (TRA) (Ajzen & Fishbein, 1980) 
(Figure 2-3) and the Theory of Planned Behavior (Ajzen, 1985, 1987) (Figure 2-4). “Born 
largely out of frustration with traditional attitude-behavior research, much of which found 
weak correlations between attitude measures and performance of volitional behaviors” 
(Hale, Householder, & Greene, 2003, p. 259); both models argue that PEB is subject to a 
balance between attitudes (how one feels about the behavior, which is preceded by 
factual knowledge) and subjective norms (information one has about how others may 
react to the behavior, influenced by social and moral values). These models also contend 
that the balance between these variables directly influences behavioral intention, the 
immediate antecedent of PEB. Both models reflect the attitude approach which supports 
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emphasizing feelings toward the ecological behavior rather than attitude toward the 
environment in general. “Their model [TRA] has been the most influential attitude-
behavior model in social psychology - probably because they developed a mathematical 
equation that expressed their model which led researchers to conduct empirical studies.” 
(Kollmuss & Agyeman, 2002, p. 243).  
 
 
Figure 3. Theory of Reasoned Action for Pro-Environmental Behavior. Theory was 
crated by Ajzen & Fishbein 1980. Diagram was taken from “Environmental attitude and 
ecological behavior” by Kaiser et al., 1999, p. 3. 
 
 
 
Figure 4. Theory of Planned Behavior for Pro-Environmental Behavior. Diagram Taken 
from “The theory of planned behavior” by Ajzen, 1991, p. 182. 
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The later revised model, Theory of Planned Behavior (TPB) presented by Ajzen 
(1985, 1988), added in the concept of Perceived Behavioral Control (PBC) (Figure 2-4). 
PBC is defined as how much control people believe they have over performing the actual 
PEB, and is influenced by sociological constraints (Kaiser et al., 1999). One’s PBC is not 
to be confused with locus of control, which refers to control over the outcome of the 
behavior (Ajzen, 2002) and is a precursor to a general attitude toward the behavior. 
Because of the unpredictable nature of ecological systems, “The theory of planned 
behavior, which includes behavior constraints beyond voluntary control, has to be 
considered especially useful in predicting ecological behavior.” (Kaiser et al., 1999).  
 “Scholars have suggested numerous additional independent variables for 
inclusion in the TPB: past behavior, self-efficacy (feeling capable to perform a behavior 
or a belief that individual actions made a difference); moral norms, personal norms, 
information processing or seeking; and financial capability.” (Corbett, 2005; p. 371). The 
Model of Responsible Environmental Behavior (Figure 5) created by Hines, Hungerford 
and Tomera (1987) is one such commonly referenced model, reflective of revisions and 
some additions to the Fishbein and Ajzen self-interest models.  
Hines et al. (1987) conducted a statistical meta-analysis of 128 empirical studies 
(all conducted post 1971) assessing the likelihood of PEB. The investigation summarized 
ten variables for descriptive analysis which were determined to be the most influential on 
PEB. These variables included (in the order of greatest influence): verbal commitment, 
followed by personality factors including locus of control, attitude, and personal 
responsibility (which included felt obligation to behave in a moral way – NAM theory). 
These were followed by knowledge (influencing PBC) and lastly demographic factors 
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such as education, income, economic orientation, age, and gender. Again, demographic 
factors depicted the weakest correlation to PEB, and in turn are noted in the model only 
as factors potentially affecting attitude. Similar to the Theory of Planned Behavior, the 
Model of Responsible Environmental Behavior stressed the intent to act as the mitigating 
factor for all other variables (the factor most closely related to the actual behavior), other 
than situational factors. Situational variables included in the Hines et al. (1987) model, 
include economic constraints, social pressures, and opportunities to choose different 
actions. “In the following decade, the meta-analysis conducted by Hines et al. (1987) 
exerted a strong impact on the further research on psycho-social determinants of pro-
environmental behavior.”(Bamberg & Moser, 2007, p.15). 
 
 
Figure 5. Responsible Environmental Behavior Model. Diagram Adopted from "Analysis 
and synthesis of research on responsible environmental behavior: a meta-analysis" by 
Hines, Hungerford, Tomera, 1987. 
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By the beginning of the 21st century it seemed “Numerous theoretical frameworks 
(had) been developed to explain the gap between the possession of environmental 
knowledge and environmental awareness, and displaying pro-environmental behavior. 
Although many hundreds of studies (had) been undertaken, no definitive explanation 
(had) been found.” (Kollmuss & Agyeman, 2002, p. 399). The two divergent, yet equally 
accepted schools of thought, reflected in models discussed above, were successful to a 
reasonable degree in predicting what factors may attribute to variances in PEB. Both 
viewpoints used to explain the gap between environmental awareness and action remain 
relevant even today when used in appropriate context. Based on emotionally motivated 
action, one school took a holistic approach; the other, based on rational choices, 
addressed behavior specific analysis. One might conclude the reason for the dual success 
is due to the varied disposition of PEB actions being sought. It is reasonable to conclude 
that some pro-environmental actions are by nature more pro-socially motivated (e.g., 
making a conscious effort to reduce carbon footprint), whereas as other actions (e.g., 
recycling at home to both reduce garbage costs and abide by the new social norm) reflect 
self-interest as the more important motivator; a different model may be more appropriate 
in each case. In fact, in over three decades of research, many additional models of PEB 
were developed and included economic models, social marketing models, and general 
psychological behavior models, with each maintaining some validity in certain 
circumstances (Kollmuss & Agyeman, 2002).  
Kollmuss and Agyeman (2002) conducted a meta-analysis of some of the most 
influential and commonly used PEB models and factors of influence developed since the 
early 1970s. Models and evaluated factors were grouped into three generalized 
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categories, including: demographic (gender and years of education), external (institutions 
and infrastructures, economics, social and cultural) and internal (motivation, 
environmental knowledge, values, attitudes, environmental awareness, emotional 
involvement, locus of control, and responsibility and priorities). A summary of 
commonalities, contradictions, and perceived omissions was produced and some of the 
more prominent factors were presented in their own graphic illustration of a model 
(Figure 2-6). Their model attempted to depict the unidirectional interactions among 
variables grouped into two categories: pro-environmental consciousness or internal 
factors (including knowledge, values and feelings); and, external factors (including social 
and cultural influences). The Kollmuss-Agyeman model (2002) also identified specific  
 
Figure 6. Kollmuss & Agyeman Model of Pro-Environmental Behavior. Diagram Taken 
from “Mind the Gap: why do people act environmentally and what are the barriers to pro-
environmental behavior?” by Kollmuss & Agyeman, 2002, p. 257. 
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barriers to environmental action, indicating ‘old behavior patterns’ as the most notable of 
those presented. However, even though a model was generated, the study concluded that 
the factors shaping PEB are so complex that they can not be depicted in a single frame 
work or diagram, and that each of the evaluated models has some validity in the 
appropriate context. 
A review of the Kollmuss-Agyeman model (2002) and an evaluation of the 
conclusions presented in their study not only lends credence to the applicability (in the 
appropriate circumstance) of the earlier models discussed in this chapter, but also to the 
clarity and simplicity of these models as usable frameworks for evaluation purposes. As 
stated earlier, both the altruistic values-based and the self-interest reason-based models 
are valid predictors of PEB in the appropriate context. However, when the desired PEB 
becomes inconvenient, difficult or expensive, research in altruistic models has shown a 
weaker dependence on attitudinal factors (Stern., Dietz & Karlof, 1995). And, “Some 
scholars have concluded that the (Theory of Planned Behavior) has most utility for 
behaviors that are relatively easy and under volitional control.” (Corbett, 2005, p. 371). 
Also, both general model sets are not without individual flaws. “The altruism-centered 
approach is seen as having several inadvertent consequences, including contributing to 
helplessness and stressing sacrifice rather than quality-of-life-enhancing solutions.” 
(Kaplan, 2000 p. 491). The self-interest approach relies on an underlying assumption that 
people act rationally. Although humans are clearly capable of being rational, “…it is 
abundantly evident that people have an enormous capacity to be unreasonable as well. 
And the very same individual can be reasonable at some times and unreasonable at 
others.” (Kaplan, 2000, p. 497).  
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Opposing yet Complementary Inherent Motivations – Creation of Inclusive Models 
Early research seemed to place the altruistic and self-interest models on opposite 
sides of environmental issues, often characterizing self-interest as a major ‘source’ of 
problems impacting the natural environmental (De Young, 2000). Restated, it was 
recognized that both factors exerted a strong influence on PEB, but were not thought to 
be complementary. In contrast, a model promoted by Stern et al. (1993) indicates that 
self-interest ‘together’ with altruism promotes PEB. Additionally, altruism is generally 
conceptualized as requiring sacrifice on the part of the self, or going against one’s self-
interest, which creates a serious motivational issue (Corbett, 2005). However, a study 
conducted by Fusco in 1991 indicated “…office recycling programs that began with legal 
coercion or social concern often continue by a motive that is best described as economic 
self-interest.” (De Young,  2000, p. 514). In actuality, “Pro-environmental behavior is 
probably best viewed as a mixture of self-interest (e.g., to pursue a strategy that 
minimizes one’s own health risk) and of concern for other people, the next generation, 
other species, or whole ecosystems (e.g., preventing air pollution that may cause risks for 
others’ health and/or the global climate).”(Bamberg & Moser, 2007).  
An inclusive conceptual model - the Reasonable Person Model (RPM). 
Steven Kaplan, in his introduction of the Reasonable Person Model in 2000, 
proposed one such inclusive model for PEB, reconceptualizing human nature in a way as 
to make altruism and self-interest coincide. In first introducing his model, Kaplan (2000) 
evaluated both the evolution and social development of human nature. His model 
addresses the nature of helplessness versus personal control through the human need to 
both seek out information and to understand, then to act effectively. “At the heart of this 
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approach are human informational needs”, (Gifford, 2009, p. 388) which are organized 
into three categories. “The first, exploration and understanding, focuses on the acquisition 
and comprehension of information, both basic survival mechanisms of our species. The 
second, meaningful action, involves acting effectively based on the information one has. 
Restoration, the third category, deals with maintaining the capacity to focus on, select and 
respond appropriately to, the information in the environment” (Kaplan & Kaplan, 2003, 
p. 1484). Although Kaplan and Kaplan (2003) depict the categories of the human 
information needs as unidirectional, seeking to understand in order to develop molds is 
always considered the first step to meaningful action. Restoration, or an ability to focus 
on what is important, is key to maintaining a level of interest in action. This category was 
more recently renamed by Kaplan and Kaplan (2008) and is currently referred to as 
“being effective”. A 2008 revised schematic of the Reasonable Person Model (RPM) 
(Figure 2.7) depicts each of the three basic human informational needs and their 
interconnectedness.  
 
 
Figure 7. Reasonable Person Model for Pro-Environmental Behavior. Diagram taken 
from “Creating a larger role for environmental psychology: The Reasonable Person 
Model as an integrative framework.” by Kaplan & Kaplan, 2008, p. 7. 
 
The information needs reflected in the Kaplan model (2008) are remarkably 
consistent with the three basic objectives outlined in our definition of EE. First 
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exploration and understanding (model building) are what drive the processes behind 
enhanced critical thinking, problem solving and effective decision-making. Secondly, 
providing individuals with options for effective and meaningful action is the key to 
engaging and motivating them. Lastly, the ability to weigh various sides of environmental 
issues to make informed and responsible decisions comes about through being effective, 
which is molded by focusing on, selecting, and responding appropriately to the 
information being provided. 
The Reasonable Person Model related to PEB hypothesizes that a mix of self-
interest, altruism, desirable choices, and participatory problem solving as the best 
motivators of PEB (Corbett, 2005). Although self-interest and altruism are often viewed 
at opposite ends of the spectrum that defines personal or moral norm, Kaplan S. (2000) 
argues they can often coincide when acting pro-environmentally. Kaplan S. also 
discusses how the increasing quantity of information available about environmental 
problems has led not only to greater concern but also to a greater sense of helplessness, 
reducing the senses of being effective. Those who feel helpless, or believe their behavior 
would not make a difference, are much less likely to participate in the desired action 
(Kaplan & Kaplan, 2008). This is also consistent with earlier models which emphasized 
the connection between PEB and the influence of locus of control, and perceived 
behavioral control. Kaplan (2000) stresses that through active participation and an option 
for desirable choices, humans will have a sense of being effective and will take 
meaningful action. However, as Kaplan (2000) introduced his model, he made it clear 
that his was not a hypothesis fully articulated for testing, although others (Corbett, 2005) 
have attempted to operationalize his theories related to PEB using the variables of self-
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interest, altruism, desirable choices, and participatory problem solving as operationalized 
variables. Although these means of measure appear consistent with the Kaplan model 
(2008), it seems that emphasis must somehow also be placed on ‘clarity’, defined as the 
conscious limiting of information to what is pertinent in assessing choices, as a variable 
to encourage PEB. 
An inclusive empirical model - 2007 Meta-Analytical Structural Equation 
Model (MASEM).  
The logic that PEB is influenced by one’s personal or moral norm comprised of 
both self-interest and pro-social motives, along with those variables identified in the 
rational choice models has extended beyond the above conceptual view into empirical 
research. “Various researchers have proposed introducing moral norm (also referred to as 
personal norm) as an additional independent predictor of intention besides attitude, social 
norm and PBC.” (Bamberg & Moser, 2007, p. 16). “In their analysis of the determinants 
of five specific pro-environmental intentions, Harland, Staats, and Wilke (1999) found 
that the inclusion of moral norm raised the proportion of explained variance of intention 
by 1–10%” (Bamberg & Moser, 2007, p. 16). “Where a measure of moral norm has been 
added to measures of the standard TRA and TPB constructs, there is rather consistent 
evidence that it adds significantly to the prediction of behavioral intentions” (Manstead, 
2000, p. 26). In 2006, Bamberg and Moser set out to conduct a meta-analysis of empirical 
studies which utilized either the NAM, TPB or similar models to predict PEB, in order to 
determine if indeed both pro-social and self-interest constructs had a measurable effect on 
PEB and to what degree.  
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The goals of Bamberg and Moser were two fold. First, to use recent data (post 
1994) to replicate the Hines et al. (1987) study, since its use of statistical methods to 
support the role of psychological and social factors in determining PEB had exerted such 
a strong impact on determinants of PEB research throughout the 1990s. . Second, the 
team wanted to expand the Hines et al. (1987) study by using the recent matrix of pooled 
correlations in a structural equation modeling (SEM) test, to quantify the path 
coefficients between eight determinant variables of PEB. Statistical analysis using SEM, 
allows for the calculation of an averaged value for the path coefficient (r value) of each 
variable based on a large body of studies. The magnitudes of these “path coefficients 
reflect the average predictive power of a specific explanatory variable across different 
studies when simultaneously checking for the independent impact of the other predictors 
included in the model” (Bamberg & Moser 2007, p. 21).  
 
Figure 8. MASEM Model for Pro-Environmental Behavior. Diagram taken from 
“Twenty years after Hines, Hungerford, and Tomera: A new meta-analysis of psycho-
social determinants of pro-environmental behavior.” by Bamberg & Moser, 2007, p. 16  
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Results of the completed analysis found that mean correlations between specified 
variables and PEB were statistically comparable to those reported by Hines et al in 1987. 
Also, results of the study confirm that intention does mediate the effects on PEB of all the 
evaluated psycho-social factors. However, with an explained variance of only 27% 
between intention and PEB, it seems that the factors directly contributing to the actual 
PEB enactment are still not fully understood. Additionally, and in contrast to the 
Reasonable Environmental Behavior model, the results of the team’s study confirmed 
moral norm (referred to as personal norm) to be a directly contributing predictor of 
intention with a very similar average impact (0.29) as that of PBC (0.31) and attitude 
(0.29). The explanation for variance in intention was calculated at 52% by including all 
three variables. Bamberg and Moser generated a structural model (Figure 2-8) showing 
values calculated for each path coefficient from their work with the meta-analytical SEM 
(MASEM) test.  
Stressing the need for awareness prior to action and in support of earlier 
assumptions, within the MASEM model problem awareness was not only an antecedent 
of internal attribution, social norms, and guilt, it was also a direct antecedent to moral 
norm. In addition, in order to stress that indirect determinates of PEB as reflected in their 
model can have more influence than more direct variables, Bamberg and Moser 
calculated the total effects of each variable on the others as a summation of both the 
direct and mediated indirect effects. Of all the variables, problem awareness had the 
highest effect on intention and, directly following intention, on PEB. “Obviously, 
knowledge is a necessity; however, [it is] not [a] sufficient precondition for developing 
pro-environmental moral norms and attitudes.” (Bamberg & Moser 2007, p. 22). 
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Although, the MASEM model is a syntheses of a significant number of empirical 
studies (46 studies comprising 57 independent samples); most of the studies were 
concentrated on six of eight variables in their model including: awareness/ knowledge, 
attitude, PBC, social norm, moral norm, and intention. Where as only one study 
(considered quasi) addressed the ‘moral’ feeling of guilt, and there was no available 
research addressing the role of internal attribution. Theoretical models however, continue 
to stress internal attribution as a necessary antecedent to many of the variables. The 
results of the SEM analysis on the one study involving guilt indicated that almost 60% of 
the variance in guilt was explainable through combination of problem awareness, social 
norm, and lastly internal attribution; with problem awareness having the highest average 
impact at 0.44. There is no explanation for the lack of research into either guilt or the 
internal attribution discovered by Bamberg and Moser (2007). One might only speculate 
limited research could be a result of the variables being difficult to operationalize or 
perhaps thought to be addressed through other variables. 
Still Searching for Answers 
 
 Although the above models have clearly made significant advances in identifying 
many of the factors responsible for the variances in intention leading to PEB, Bamberg 
and Moser’s (2007) statistical calculations seem to indicate that additional significant 
factors beyond intention (perhaps over-extendedness or procrastination) directly 
contributing t to enactment of PEB are still not fully understood. As stated by Kollmuss 
and Agyeman (2002), it seems the factors shaping PEB are so complex that they cannot 
be depicted in a single framework or diagram. The attempt by Kollmuss and Agyeman 
(2002) to create such a multifaceted composite leads one to desire the clarity and 
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simplicity depicted in some of the other earlier models reviewed. Perhaps however, in the 
field of EE, it is not as important to identify every possible variable and the unidirectional 
interactions exerting an influence on PEB as it is to concentrate on those that, through the 
test of time, have proven to exert marked effect.  
Educational Programs: Also an Evolutionary Process?  
 What if, rather than using the evolution of empirical research to identify variables 
affecting PEB, the long-term implementation and evolution of a policy-based EE 
program were studied to determine what variables were being targeted by educators? One 
could reasonably conclude that alterations and additions made to the curriculum are 
implemented to achieve the following: improve the desired outcomes; address audience 
needs or questions that may arise over time; or, address areas where programs were 
viewed as complicated, confusing, or simply ineffective. If such an assumption were 
made, and such a program were studied, linking marked changes over time with variables 
affecting PEB, would a similar set of target variables emerge as have been identified 
through the evolution of research models? This study proposes the answer is yes.  
This investigation attempted to follow the 15-year evolution of a specific EE 
program, the ultimate goals of which are securing general public and policy maker buy-
in, and promoting specific PEB actions in targeted individuals. The City’s Inflow and 
Infiltration Program (I/I program) introduced in the previous section titled History of 
Mandates and Policy Enactment Preceding the Case under Study has been designated as 
the subject of this study. This I/I program was established to address a government 
mandated corrective action requiring active citizen involvement and PEB to accomplish 
the goal of eliminating wastewater discharges directly into Lake Superior. The apparent 
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success of the I/I program (Chapter 1: Direct Assumptions of the Study) reflects an 
educational model that continues to effectively address its goals as it evolves and 
improves. It is the proposition of this study, that although the evolution of this model may 
have followed a different path than theological models, the EE model which has 
developed as an end result will correspond with the inclusionary models of PEB 
discussed above, addressing concepts and variables from both the self-interest and 
altruistic versions of motivational theory.  
Evaluation of an Evolutionary Process Using Comparative Research Models 
The proposed goal of this study was to determine if the final outcome of the 15-
year evolution of an education and marketing program (deemed successful) is congruent 
(or not) with two recent examples of inclusionary PEB models (RPM and MASEM) 
discussed in the reviewed literature. This goal was used to determine the study objectives, 
and in turn develop targeted research questions (Chapter 3) to guide data analysis and to 
address each objective.  
The selection of an appropriate research design was critical to this investigation. 
The design represents the logic that links the    collected data and conclusions drawn from 
that data, with the initial study questions (Yin, 2009). Also critical to a thorough 
investigation was the selection of units of analysis and operationalized variables, 
addressed in detail in Chapter 3. Research methodology was selected after evaluating 
three conditions of the study outlined by Yin (2009). First, the type of research question 
posed. Second, the extent of control the investigator can exert over behavioral events. 
And lastly, the degree of focus place upon contemporary versus historical events. 
Research questions which emphasize “how”, as in this study, are most appropriately 
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investigated through experimental, historical and case study methodology. A lack of 
control over the outcome, and the contemporary nature of this study again directed the 
investigation toward case study methodology. A case study can be defined as an 
empirical enquiry that investigates a contemporary phenomenon within real life context, 
when the boundaries between phenomenon and context are not clearly evident, and can 
be used when researchers have no optional control over behavioral events. (Yin, 2009). 
Case study methodology, historically deemed as quasi-experimental, has since been re-
evaluated. Cook and Campbell, in their 1979 publication Quasi-Experimentation: Design 
& Analysis Issues for Field Settings state (as cited in Yin 2009) “Certainly the case study 
as normally practiced should not be demeaned by identification with the one-group post-
test-only design”.  
 Since the early 1980’s, the case study has been recognized as having its own 
research design. However, the standard methodologies have as of yet not been 
specifically codified (Yin, 2009). Standard practice for the case study design should be 
reflective of the type of study to be conducted, and generally consists of five components 
including: the study questions; the proposition; a determination of units of analysis, 
including selection and limits of domain; a logical means of data assessment to answer 
the question(s); and, established criteria for interpreting the findings. The type of case 
study implemented (exploratory, descriptive, or explanatory) is based on the application 
of its use. Descriptive case study was selected for this investigation in order to “describe 
an intervention [implementation of the I/I program] and the real-life context in which it 
occurred” (Yin, 2009, p. 20).  
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Chapter 3 
Methodology 
Research Design  
Case study methodology was deemed the most appropriate means for the subject 
matter since investigation was conducted on a contemporary phenomenon within a real 
life context where the boundaries between the phenomenon and context were not clearly 
evident, and in which multiple sources of evidence were used (Yin, 2009). The 
implemented design was descriptive in nature, describing how the subject of the study 
has evolved with time. The study addressed five specific components of case-study 
research including: the proposition and study questions (below), a determination of units 
of analysis, a logical means of data assessment to answer the question(s), and, established 
criteria for interpreting the findings (Yin, 2009).  
The goal of the investigation was to compare variables to PEB identified in PEB 
research models developed over time, with those variables to PEB specifically addressed 
through an implemented EE program also developed over time. The expressed goal was 
used to determine the case study objectives and proposition. Targeted research questions 
were then developed to guide data analysis. Study objectives included the following:  
1.) Examine publicly available educational and promotional materials created by the 
City’s public works department for the I/I program, and identify chronologically 
within a 15-year time frame what marked changes (if any) were made to those 
materials. Studied materials were to include those items used to encourage PEB in 
citizens impacted by the program and to garner support for the program by others 
including public officials and the community. 
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2.) Compare those identified variables influencing PEB and addressed throughout the 
evolution of the EE program to those variables identified through the two most 
recent ‘inclusive’ PEB models discussed at the end of Chapter 2. 
The study proposed that the final product stemming from the evolution of the City 
I/I educational program, considered successful in its efforts, would address similar 
variables to PEB as are addressed in the analytical and theoretical models selected for 
comparison. Being congruent in the representation of variables would in turn indicate that 
the City’s efforts were reflective of both the self-interest and altruistic versions of 
motivational theory. The research questions arising from the above objectives and 
resulting proposition were as follows:  
1.) How have the City’s public education and social marketing efforts related to a 
District mandate and more recent EPA Administrative Order changed over the 
past 15 years?  
2.) Did any of the identified changes to the above address operational variables 
responsible for variances in PEB, recognized through a meta-analysis of research 
models and summarized by Bamberg and Moser in 2007? 
3.)  Did any of the identified changes to the above address PEB variables related to 
human values and informational needs as summarized in Kaplan’s theoretical 
Reasonable Person Model (RPM) in 2009?  
The above research questions, complimented with a thorough background and 
literature review, were used to determine units of analysis. By identifying the units and 
establishing the goals of what was to be learned prior to initiating investigation, the case 
study design was operationalized, making it more explicit in nature.  
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Determined Subjects of Study and Units of Analysis  
Determining both the units of study and of analysis was a critical factor in the 
case study development. Structured as a descriptive case-study design, the investigation 
lent itself to the selection of analytical units that could: first, answer the original research 
question(s); and second, be supported by theoretical research models to guide data 
collection and analysis.  
Subject of investigation – study units. 
Educational and promotional tools of the City’s I/I program generated to elicit 
PEB (targeted action, base support, etc.) were selected as the primary subject of 
investigation. The primary study was limited to materials of the I/I program specifically 
addressing education and social marketing aspects that were generated or implemented 
by the City’s Public Works Department. The subject of investigation 
(educational/promotional tools) remained constant, but the medium (PowerPoint slides, 
letters, handouts, informational packets, new articles, etc.), the audience (targeted 
neighborhood, city council, general public), and the PEB being encouraged (sump 
installation, lateral line rehabilitation, ordinance support), often varied among the specific 
materials (study units) investigated. Examples of a study unit might include a single 
PowerPoint presentation, an community informational brochure, or a promotional 
gimmick produced by the City’s public works department (see Data Selection below). 
Materials investigated to address the primary topic (I/I educational/ promotional tools) 
were coded for identification purposes and classified based upon chronology for 
organizational and potential future investigation purposes. 
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Units of analysis - Operational Variables. 
Since this was a descriptive case study scenario interested in changes to the 
educational and social marketing programs enacted by the City to address PEB, an 
extensive literature review in search of relevant and proven models of PEB was 
conducted. Selected models were evaluated and operational variables of PEB were noted 
and identified. Several variables were dominant within the literature and consistently 
reflected in the models studied. However, after reviewing the evolution of PEB models 
over more than three decades, it was decided that representative models refined within 
the last 10 years, which included both self-interest and values-based variables as 
influences on enactment of PEB, would be used for comparison purposes. Two such 
models were selected, one based on a meta-analysis of empirical studies conducted since 
1995 (MASEM, 2007), the other based on theoretical reasoning (Reasonable Person 
Model – RPM, 2000).  
A total of 12 variables were identified between the two models and reviewed for 
potential operationalization in the study. The full number of historical models reviewed 
reflects that variables used in predicting human behavior are considerably interconnected; 
and, as expected, many definitions overlap. Some variables were difficult to 
operationalize in a unique manner that was not more appropriately addressed through 
other covariates in the model. Other variables were questionable as to their established 
inclusion in time tested models. Each variable was assessed to determine how it might be 
operationalized for use in I/I program marketing and curriculum materials. Table 1 is a 
list of all 12 variables identified and includes the model of origin, the definition provided 
by the research model(s) and used for the purpose of this investigation, and an example of 
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how each variable might be operationalized for investigative purposes. Ten of the 12 
variables reviewed were selected for comparative assessment in this study. The selection 
was made by choosing variables that could be operationalized in a distinctive enough 
manner to avoid confusion in overlap with other variables. Guilt and moral norm, it was 
decided, were operationalized in the same manner as other covariates with more distinct 
utilizations. Further discussion on the matter is provided below.  
Table 1 
Operationalized Pro-Environmental Behavior (PEB) Variables 
Variable Model Definition / Explanation Example of Operationalized Variable  
Problem 
Awareness 
MASEM 
& RPM 
The awareness of and knowledge of the 
specified environmental problem(s) and 
related impacts. Development on 
cognitive maps. 
• Descriptive information re: the problem 
(background and history, scale and 
magnitude, causes, consequences, etc.)  
 
Internal 
Attribution  
MASEM Attributing things to one’s self, assigns 
causality to factors within the person, 
such as one’s own level of participation 
that make the individual somehow 
responsible for the event. Precedes guilt 
and moral/personal norm. Includes both 
general locus of control, and 
controllability related to the 
environmental issue.  
• Information indicating actions of 
individuals are responsible for 
consequences.  
• Statements or descriptive images that 
resonate with the individual (e.g.: names, 
maps, images or photos one IDs as local, 
neighborhood, or community).  
• Providing evidence of individual 
contribution (inspection, video one’s 
sewer line, etc.)  
Social Norm MASEM Conceptualized as perceived social 
pressure due to expectations of 
significant reference persons to perform 
or not perform a behavior. Fear of social 
exclusion. OR Information about what 
behavior is appropriate, whether/ not 
behavior is beneficial, or easy/not to 
perform. 
• Use influence of significant reference 
persons (e.g. Mayor, EPA, neighbors)  
• Ordinance or laws in place 
• Provide examples of others who have 
participated (e.g. benefits to participant, 
ease of completion, gains for participants 
and the program)  
Guilt MASEM Pro-social emotion - painful feeling of 
regret or anticipated regret stimulated 
when one causes, anticipates causing, or 
is associated with an aversive event. 
Caused by internal attribution, 
influenced by social norm, results in a 
felt obligation (moral norm) 
• Similar to information / actions which 
affect knowledge, internal attribution, 
social norm and moral norm – without 
stimulating covariant variables, guilt is 
not triggered.  
PBC - 
Perceived 
Behavior 
Control 
MASEM One’s perception of the ease or 
difficulty of the PEB, includes both 
internal (abilities) and external 
(resources) factors. One’s estimate of 
one’s ability to perform the PEB.  
• Addressing internal and external barriers 
to enactment (e.g.: funding, list 
contractors) 
• Descriptive information and images of 
PEB actions allows creating mental map  
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Table 1 (continued) 
Operationalized Pro-Environmental Behavior (PEB) Variables 
Variable Model Definition / Explanation Example of Operationalized Variable  
Attitude MASEM The sum of perceived positive and 
negative consequences of the action 
determines the global attitude toward 
the PEB. Includes attitudes toward the 
I/I program which was created to 
specifically to encourage the action 
(PEB). 
• Efforts to create cooperative atmosphere 
(e.g.: WQS staff to address concerns, 
solicit audience input, provide 
empathetic response, prepared to address 
all requests/concerns)  
• Summary and images of public efforts to 
implement PEB (implies joint effort) 
Moral 
Norm/Personal 
Norm 
MASEM A range on the spectrum between 
Altruism and Self-Interest. Requires 
both problem awareness and internal 
attribution to be activated. Refers to an 
‘over-all’ obligation and is not specific 
to the PEB. Conceptualized as 
perceived pressure (resulting often from 
guilt) due to self expectations to 
perform or not perform. 
• Similar to internal attribution appeal  
• Similar to altruistic values appeal – 
biosphere & others (e.g. problem effects 
the Lake, community fined $M’s) 
• Similar to Self Interest appeal - (e.g.: 
grant funding, eliminate sewer line 
backup in homes) 
Intention MASEM The conscience plan to act or not to act 
upon the requested behavior.   
• Soliciting a commitment (e.g.: signed 
agreement and application for funding)  
• Timeframes on implementation (e.g. 90 
to complete work– addresses 
procrastination)  
Altruism  RPM  Converse of self-interest on the Moral 
Norm spectrum. Feeling or acting on 
behalf of the welfare of others. Re: 
natural environment refers to either the 
biosphere or other humans. Not direct 
response to the PEB, but overall 
obligation to others.  
• Information and images appealing to 
values - biosphere (e.g. problem effects 
health of Lake)  
• Information and images appealing to 
values - others (e.g. if goals are not meet 
community will be fined $ Millions, 
health of swimmers) 
Self-interest RPM  Converse of Altruism on Moral Norm 
spectrum. Focusing on individual or 
familial gain. Egotistic values, referring 
to “over-all” obligation – not specific to 
PEB.   
• Addressing personal gain (grant funding, 
elimination of home sewer line backups) 
• Addressing avoidance of pain – (fines 
and service fees for non compliance)  
Active 
Participation 
RPM The need to have opportunities to 
participate, to do things that matter, to 
be part of what is going on in the world 
around one.  
• Actively involve residents, solicit input 
(at info meetings, home inspection, one 
on one) 
• Personally responsible for contract and 
implementation of PEB. 
Desirable 
Choices  
RPM Focus on multiple desirable choices to 
avoid asking people to make choices 
that run counter to their perceived self-
interest.  
• Residents make choices (contractor used, 
location on property, outflow lines, 
lateral lining or excavating)  
 
Note. MASEM = Meta-Analytical Structural Equation Model by Bamberg & Moser, 2007; RPM = 
Reasonable Person Model by Kaplan & Kaplen 2008; PEB = Pro-Environmental Behavior; WQS = Water 
quality specialists, a specific job designation at the City of Duluth.  
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Moral (personal) norm was deemed an operational replication of both altruism 
and self-interest. Internal attribution is required before moral norm will be triggered. 
However, based on the definition provided in Table 1, moral norm also ranges on a 
spectrum between altruism and its converse self-interest. Both subsets of moral norm are 
variables within the study, and are operationalized in very different ways. In this case, 
moral norm is not unique in how it is operationalized, but instead it is reflected in the 
unique methods used to stimulate its subsets of altruism or self-interest.  
Guilt was determined to be an operational replication of knowledge, internal 
attribution, and social norm, and utilized to stimulate action in a similar manner as all 
three antecedents. Each antecedent is a variable that could be addressed in a curriculum 
through various means as reflected in Table 1; however, even collectively, they will not 
always result in guilt. A more specific operationalization may be warranted. However, 
without the converse of guilt (satisfaction, contentment or even elation) represented in the 
variables to make a distinction between what triggers guilt versus its converse, the 
inclusion of guilt as distinct variable appeared unnecessary. Additionally, guilt was 
determined to not fit the rigor of a ‘time-tested variable’ for the purpose of this 
investigation, having appeared in only one reviewed model, and based on only one data 
set. 
Means of Data Selection and Assessment  
A case study protocol was developed prior to the field investigation and followed 
to assure reliability of the data collection process. The nature of the case study inquiry 
allows for the evaluation of multiple sources of evidence which proved to be of 
significant benefit to the study.   
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Data selection. 
Data selection was made after considering what information might be publicly 
accessible, time sequenced, and of a manageable size. Manageable size was defined as 
enough information to provide a background and history of the program, and trends 
related to the questions under investigation, yet allowing a clear assessment of data 
without complicating the issues and related answers. Multiple and varied sources of data 
were used. The bulk of the research data collection focused publicly accessible 
documents from the City’s public works department. A copy of the listed information 
request is found in Appendix A.  Additional sources of information were used when to 
supply history background information and included: local news articles, editorials, and 
information from the mass media; information obtained from public agencies and 
institutions such as the MPCA and University of Minnesota Sea Grant Program; 
documents produced for public use post consensus agreement via the non-profit 
committee study on infrastructure; and, applicable data from recent studies conducted and 
posted online through websites such as the Duluth Streams Website and Weber 
Restoration projects.  
Data assessment. 
A significant amount of background data was collected to establish the historical 
background and implementation requirements of the I/I program. Enough data was 
reviewed and supported by varied sources to provide context for implementation of the 
I/I education / marketing program. The result of the background data assessments were 
used to determine the domain to which the studies findings could be generalized. A 
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summary of the I/I program’s history and unique situational features is provided in 
Appendix B.   
Subsequent to establishing the investigation domains, assessment of the I/I 
program education and marketing tools in the form of individual study units was initiated. 
The investigation followed the chronological progression of the City’s educational and 
promotional materials, noting also when a select audience was targeted. Each study unit 
(educational tool) was noted with an estimated time period of implementation and later 
confirmed by City Utilities Department employees. Each of the units was evaluated per 
measurable subdivision (e.g.: slide, page, paragraph, diagram, etc.) based on the medium 
used for that specific unit. These data points (measurable subdivisions) were then 
compared to the operational variables identified in Table 1. If the statements, 
information, data, image, etc. at that data point appeared to operationalize (address or 
utilize in one manner or another) one of the designated variables to PEB, that information 
was recorded on a project-specific field evaluation sheet.  
A separate field sheet was completed for each study unit evaluated. An example is 
provided in Appendix C. The sheets included a basic description of the study unit 
(medium, audience, length, overall description, etc.) along with evaluation of each of the 
10 identified operational variables. If it was deemed that a specified variable had been 
addressed within the unit being analyzed, information similar to that shown in Example 1 
below was recorded on the field evaluation sheet. Completed forms have been archived 
and provide the chain of evidence to support the construct validity of each data point by 
identifying the origin and demonstrating the reasoning used in interpretation of that data. 
Each data point was first matched to the variable(s) being operationalized. Applicable 
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information was recorded under that variable on the filed sheet. Information gathered for 
each data point included: its general location (slide #, paragraph #, etc.), a description of 
how the variable was operationalized, and speculation on the desired outcome or 
potential connection the audience might make as a result (Example 1). 
Example 1.  
Example Information Recorded on the Field Sheet Related to a Specific Data Point 
Variable Slide #  Observed Operation and Potential Outcome  
Internal Attribution:  Slide 1 – Image of Lake, Lift Bridge, City - speaks to ‘community’, local issue 
Attitude:  Slide 1 – Image of Lake, Lift Bridge, City – ‘community’ softens audience, sets 
stage for remainder of presentation. 
Altruism:  Slide 1 – Image of Lake, bridge, City – need to ‘protect’ lake and community  
Note. Variable - refers to one of 10 variables identified in Table 1; Slide # (paragraph #, etc.) - 
refers to the location of the information within the Study Unit; Observed Operation– refers to the 
image, sentence, action etc. used to operationalize the designated variable; Potential Outcome - 
refers to the desired outcome or potential connection the audience may make as a result.  
 
The above example stresses how more than one variable to PEB was often 
uniquely addressed by a single data point. In this case, an image of the aerial lift bridge 
on Lake Superior with the City in the background on slide 1, would address personal 
attribution by driving home the point that the following issues to be discussed are local. 
Also, the fact that the bridge is considered somewhat of an icon in the area, and the City 
is visible, may help to stimulate ones sense of community, making the experience seem 
personal in addition to local. The same image may set the ‘attitude’ for the rest of the 
presentation by initiating a sense of community. It may also stimulate altruism by leading 
one to make a connection with a need to protect the lake or City. However, as discussed, 
triggering personal attribution does not automatically lead to altruism.  
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Criteria for Interpreting Findings  
The operationalized variables discussed and identified in Table 1 were used to 
evaluate each data point. Information was recorded on a study-unit-specific field 
evaluation sheet and archived together with a visual representation of the evaluated 
educational tool. The determination of whether or not a variable had been operationalized 
was left up to the interpretation of the field investigator using the predetermined 
definition of variables presented in Table 1. Only one investigator was responsible for the 
completion of every filed sheet. This kept evaluation and interpretation of 
operationalization consistent throughout the investigation. The investigator proceeded 
from the earliest available units to be analyzed to the most recent documents. Once the 
first round of analysis was completed, the investigator returned to the original documents 
and implemented the process in a similar order once again. The re-analysis of information 
assured data assessment reliability. If a greater understanding of the variables and their 
definitions developed over time, or if aspects of operationalization went unnoted in the 
first round of analysis, the re-analysis would likely address discrepancies.  
Results of analysis were collected into a comprehensive database and sorted via 
Study Unit Unique Identifiers (see Example 4.1) to provide a general chronological order 
for evaluation of the collected data. A descriptive statistical analysis was conducted on 
each of the individual evaluation sheets in order to provide an absolute frequency ni for 
each time a variable was operationalized within a specified unit. For example, if a 
PowerPoint presentation were evaluated, the number of slides that addressed each 
specific operationalized variable was recorded. Slides were generally noted only once per 
variable (even if more than one component of the slide e.g.; image and text addressed the 
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same variable), but were often reported under multiple variables within a unit (e.g.: 
internal attribution and altruism when a sense of community is being stressed). The 
values were used to give a general idea as to how much emphasis (how often) a particular 
variable was being attended to. These relative values where then compared from unit to 
unit, to provide a general idea of just how often or how much a variable was emphasized 
throughout the development of the program, and ultimately if emphasis on the variables 
appeared to increase or decrease over time.  
Level of Rigor for Methods and Conditions of Testing Applied to the Study 
A rigorous investigation following systematic procedures was employed to 
counter potential bias in the findings. The case-study tactics employed during the 
investigation, which addressed three of four standard design tests, are summarized in 
Table 2. Internal validity tests were not applied, since these are considered most useful 
when “seeking to establish a causal relationship, whereby certain conditions are believed  
Table 2.  
Summary of Applied Case Study Design Tests and Tactics 
TESTS Case Study Tactic Phase of Research 
External Validity  use theory comparison research design 
Reliability 
use case study protocols data collection 
develop a case study database data collection 
Construct Validity 
use multiple sources of evidence data collection 
establish chain of evidence data collection 
have key informants review draft report composition 
 
Note. MASEM = Meta-Analytical Structural Equation Model by Bamberg & Moser, 2007; RPM = 
Reasonable Person Model by Kaplan & Kaplen 2008; PEB = Pro-Environmental Behavior; WQS = Water 
quality specialists, a specific job designation at the City of Duluth.  
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to lead to other conditions, as distinguished from spurious relationships”, or “for 
explanatory or causal studies only and not for descriptive or exploratory studies” (Yin, 
2009, p. 40). The tests and designated tactics applied to this study (Table 2) are discussed 
in detail and in order of implementation below.  
Assurance of external validity in research design. 
External validity was introduced into this study throughout the research design 
phase of investigation. A review of research literature was used to determine limits of the 
investigation and interpret the domain to which the studies findings could be generalized. 
A review of historical information about the mandated program helped to limit the 
domain of subject selection. Since the study was a descriptive case scenario about 
changes to the educational and social marketing programs enacted by the City to address 
PEB, an extensive literature review in search of relevant and proven models of PEB was 
conducted. Limits were placed on both the investigation subject selection and time frame 
domains. From historical research and selected PEB models, the investigation was 
limited to address the following: 
• One community (City) (although several communities within the water district 
were affected by the ordinance) experiencing significant and unusual problems 
with implementation of a corrective action program (very old homes and related 
infrastructure; an aging population affecting tax base, disposable income, and 
personal norms; heavy clay soils and an extremely steep topography); in addition 
to having been cited by the EPA (along with the District) to comply with a 
federal administrative order to eliminate sewage over flows by 2016. 
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• Areas of the program that specifically provided a historical background and 
overview, and addressed the education/marketing of the general public and 
elected officials.  
The investigation domain was further limited to a specified starting point in 1995 
when the City-Council-appointed I/I task force conducted a demonstration project that 
indicated a significant source of the I/I problem was originating from privately owned 
sewer lines. At this point a unique alternative to encourage PEB resulting in corrective 
actions to eliminate sewage overflows was implemented. In this case, the 1995 lobbying 
and passage of in 1996, of state legislation allowing municipalities in Minnesota to spend 
collective taxed or assessed dollars on improvements to an individual homeowner’s 
property. Buy-in and support from elected officials, the general community, and 
businesses and home owners residing in the targeted neighborhoods was needed in order 
to maintain this unique model being implemented to resolve these problems and the 
publicly-targeted EE campaign was initiated. The investigation spans 15 years through 
the completion of this report in 2010.  
Additional research conducted during the design phase, allowing the construct of a 
framework for the study, included: one on one meetings, public forums, and discussion 
sessions with various stakeholders. Parties of interest included staff and directors of the 
City I/I program, managers with the sanitary water district, city council members and the 
Mayor, impacted citizens, and professional and citizen groups studying the infrastructure 
problem and associated local topics. Extensive review of the I/I program, how and why it 
had been implemented, the rules that apply and some of the publicity it received were 
investigated. Published pamphlets and guidance documents, website reviews, printed 
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newspaper articles and the opinions of stakeholders were taken into account. All proved 
very useful in gaining an early understanding of the program and areas that should be 
explored. 
Assurance of reliability in case study data collection. 
Two specific case study tactics were employed to assure the reliability of the data 
collection process (Table 2). First, a Case Study Protocol was developed prior to, and 
followed during the investigation. This included predetermining relevant variables to be 
used in the assessment, and providing specific criteria for the evaluation and analysis of 
each variable. Second, an archive file of the collected and analyzed study units along with 
corresponding field evaluation sheets was cataloged and maintained. Both an electronic 
and printout version of the materials was maintained to ensure future accessibility to and 
analysis of the same data that was reviewed for this study. A copy of the comprehensive 
database containing all field results was also archived and maintained. A listing of the 
study units maintained in the archive and summarized in the database is provided in 
Table C1 located in Appendix C.  
Assurance of construct validity in case study data collection and reporting. 
Construct validity was introduced into the study during both the data collection 
and report composition phases of investigation (Table 1). Multiple sources of evidence 
were used during the data collection process to establish a convergence in the lines of 
inquiry from varying sources and to gain validity through data triangulation. A Chain of 
Evidence, in the form of completed filed evaluation sheets, was also maintained to allow 
the reader to follow the origin of summations taken from the initial research questions to 
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the ultimate study conclusions. Every effort was made to assure that no original evidence 
was lost.  
Construct Validity was also introduced during the report composition phase. Key 
informants, contacted during the framework construction phase of research, provided an 
initial review of the completed draft documents prior to the author’s analysis and 
interpretation of the data to check the accuracy of the data collected. The final analysis 
was also reviewed by key informants. These stakeholders included two key participants 
in the creation and implementation of the City I/I program since the initiation of 
investigative research beginning in 1995. These reviewers addressed technical 
information about the program and its implementation, dates of enactment of evaluated 
segments of the educational program, and confirmation as to the reason(s) for 
implementation of certain portions of the educational program. Additional informants 
included two citizens impacted by the I/I program, and a chairperson and one key 
participant (assigned to the newly formed City public utilities commission in August 
2010) for an infrastructure study implemented by a local non-profit organization. These 
reviewers provided personal input about their understanding of the I/I program, and 
comments on the document presentation and clarity.  
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Chapter 4 
Results 
The goal of this study was to determine if the final outcome of the 15-year 
evolution of an education and marketing program, successful in its approach, is congruent 
with either of two current examples of inclusionary PEB models (RPM and MASEM) 
discussed in the reviewed literature. This goal was used to determine the study objectives, 
and in turn develop targeted research questions summarized below:  
1.) How have the City’s I/I public education and social marketing efforts, stemming 
from a need to meet compliance with the CWA, changed over the past 15 years?  
2.) Do any of the identified changes appear to address recognized operational 
variables responsible for variances in PEB, summarized by Bamberg and Moser in 
2007? 
3.) Do any of the identified changes appear to address human values and 
informational needs as summarized in Kaplan’s Reasonable Person Model?  
The above questions were used to guide data analysis and assure the objectives of the 
study would be met. Data results summarized in this chapter have been presented in such 
a way as to provide an easy assessment of the above; either refuting or lending support to 
the study proposition that the final product stemming from the evolution of a successful 
educational program will address similar variables to PEB as do the chosen modes.  
A significant amount of background research utilizing multiple data sources was 
conducted to establish the limits of the investigation domain (Chapter 3). Background 
information has been summarized in two short historical monographs. A review of policy 
mandates that influenced the creation and evolution of the I/I program is provided in 
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Chapter 2 - History of Mandates and Policy Enactment Preceding the Case under Study. 
A description of the City, pertinent infrastructure, details of the I/I program 
implementation, and evidence indicating the extent of the I/I problem is provided in 
Appendix B. Case study investigation was limited to an evaluation of identified study 
units (I/I education and promotional materials) developed by the City over the last 15 
years. The investigation operationalized 10 variables to PEB, identified by the above 
models and summarized in Table 1. These variables were evaluated in each of the 
individual study units. Results were summarized on project-specific field evaluation 
sheets and archived. Appendix C contains a sample field data sheet; along with 
summaries of collected information not directly related to the operationalization of PEB 
variables (Tables C1 and C2).  
Summary of Data Analysis 
The following provides a summary of data related to the analysis of I/I marketing 
and educational materials developed by the City over the last 15 years. In order to gain 
access to the historical documents to be reviewed, requests were made of key City 
personnel working with the I/I program (Appendix A). The staff conducted a search of 
historical files and provided the field investigator with retrieved information in a non-
protected electronic format. The field investigator implemented only three optional 
changes to the files provided to simplify data presentation and review of archived 
documents:  
1. PowerPoint presentations that contained more than one time-sequenced 
overlapping image on a slide may have been adjusted so that both (or multiple) 
images might be viewed in a ‘handout’ version of the presentation.  
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2. The margins of items too large to print on an 8.5 x 11 inch paper may have been 
adjusted to fit the print size of the paper. 
3. All files were renamed into a coded format, based upon the order they were 
evaluated, the medium represented, date the files were generated or used, and 
audience they were to address (Example 4-1):  
 
Example 2. Study Unit Unique Identifiers 
 
ES2-PP 3-13-2003 TN.doc 
Note. ES2 (evaluation sheet 2) - refers to the order in which the study unit was evaluated; PP 
(PowerPoint Presentation) – refers to the unit type (presentation, handout, gimmick, etc.); 3-13-
2003 - refers to the month day and year the file was either generated or presented; TN (Target 
Neighborhood) - refers to the audience for whom the presentation was intended; .doc - refers to 
the application format the field data was collected in.  
 
A total of 21 study units were reviewed and recorded on field data collection 
sheets (Example C1). An attempt was made to review the units in a relatively sequential 
order from those first created to those last created. However, a strict chronology was not 
feasible due to categorizing of units by the City and when materials were made available 
to the field investigator. The actual order of evaluation was noted with the evaluation 
sheet identifier (ES#) so that trends or discrepancies in the field investigators reporting 
might be noted. Table C1, included in Appendix C, is a summary each of the units 
studied and comprised of the following: identification of the software program used to 
create and/or display the unit; what the item is (e.g., presentation, descriptive slide, 
handout, etc.); electronic format the original information was presented in; the intended 
audience (e.g., City Council/Mayor, Community Members, EPA Regulators, Target 
Neighborhood, Target Residents, Technical Group); the creator or presenter; the general 
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purpose (marketing, education, or technical); number of pages, slides, etc.; and 
approximate presentation or review time for that unit.  
Raw field data was evaluated and then grouped in order to provide specific 
answers to the designated study questions. Relevant data in the form of narrative 
descriptions, noting overall observable changes to the study units with time, are 
summarized in Table C2.  Operationalization data from each sheet was entered into a 
comprehensive database. This information was combined into comparable data groupings 
and used to determine absolute frequencies ni for each of the variables per event. This 
helped to determine if trends were observable over time. Results are summarized below. 
Changes Implemented to City’s I/I Public Education and Social Marketing Efforts 
The following section provides a brief summary of data results used to answer the 
first of three research questions: 
1.) How have the City’s public education and social marketing efforts related to a 
District mandate and more recent EPA Administrative Order changed over the past 15 
years? 
Table C2 in Appendix C provides a narrative description of the changes 
implemented to the study units over time. The table has been organized in chronological 
order and includes: the ES identifier; the date of creation or implementation of the unit; 
the descriptive paragraph taken directly from the ES data sheets; and any notes, usually 
related to the ‘look’ or perceived effectiveness of the presentation which the field 
investigator thought worthy of including.  
After a review of the available operationalized data, it was determined that 
presentations (PP in the database) were the most useful medium with which to conduct a 
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data comparison for the purpose of establishing trends. Of the 21 study units evaluated, 
14 were in the form of presentation. Each of the presentation study units evaluated was 
developed to educate and market on the I/I issue. However, since the motivation for the 
specific presentation, and in turn behavior being solicited would vary between the City 
Council, Target Neighborhoods, and the General Public, the data for each target audience 
were evaluated separately. This also eliminated a potential comparison bias since 
variables may be used at varying frequencies dependant upon the PEB outcomes the 
presenters hoping to elicit from the various target groups. The results of absolute 
frequency ni counts for operationalized variables and each target audience are shown in 
Tables 3 through 5 below.    
Table 3  
Absolute Frequencies ni for Operationalized Variables in Presentations to City Council 
Filed Sheet ID 
ES1-PP 3-
1998 
CC.doc 
ES16-PP 
4-28-03-
CC.doc 
ES13-PP 
7-6-04-
CC.doc 
ES12-PP 5-
12-08-
CC.doc 
ES11-PP 
4-6-09 CC 
Date 3/1/1998 4/28/2003 7/6/2004 5/12/2008 4/6/2009 
Awareness 1 2 4 5 7 
Internalizing NA 2 2 4 3 
Social Norm NA 4 2 4 2 
PBC NA 2 4 5 6 
Attitude NA 1 1 4 3 
Intention NA NA NA 1 3 
Altruism NA 1 1 8 5 
Self-Interest 1 NA 1 6 2 
Participation NA NA NA 1 NA 
Choices  NA NA NA 1 NA 
Total # of 
Variables 
Addressed  
2 6 7 10 8 
Total Frequency 
for All Variables  2 12 15 39 31 
Est. Presentation 
Length (minutes) 10 10 15 20 30 
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Table 4 
Absolute Frequencies ni for PEB Variables in Presentations to Target Neighborhoods 
Filed Sheet ID 
ES2-PP  
3-13-2003 
TN.doc 
ES19-PP 
7-9-05 
TN.doc 
ES7-PP 
9-9-05 
TN.doc 
ES9-PP 
2-7-06 
TN.doc 
ES15 PP 
4-2009 
TN.doc 
ES21 PP 3-
16-2010 
TN.doc 
Date 3/13/2003 7/9/2005 9/9/2005 2/7/2006 4/1/2009 3/1/2010 
Awareness NA 3 6 6 11 16 
Internalizing 19 5 6 7 22 25 
Social Norm 1 2 10 5 14 16 
PBC 2 2 3 2 10 11 
Attitude 1 2 2 2 12 15 
Intention 1 1 2 1 5 5 
Altruism NA 2 5 3 10 11 
Self-Interest NA 2 6 2 7 11 
Participation 1 3 3 1 4 6 
Choices  1 2 NA 2 1 2 
Total # of 
Variables 
Addressed  
7 10 9 10 10 10 
Total Frequency 
for All Variables  26 24 43 31 96 118 
Est. Presentation 
Length (minutes) 30 20 45 45 90 90 
 
Two sets of presentation data (EPA- Environmental Protection Agency and TG – 
technical group) were removed form comparison analysis, since both sets of information 
were meant for a very specific group with very different desired outcomes than those 
generated to encourage PEB in the public directly affected by the issue. Only one of the 
14 presentation study unit evaluated applied specifically to the General Public as the 
target audience (Table 5). However, the data was deemed relevant since the presentation 
was for a group directly impacted by the mandated corrective action, generally in the 
form of an increased user fee needed to implement the program.  
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Table 5  
Absolute Frequencies for PEB Variables in Presentations to General Public 
Filed Sheet ID ES20-PP 8-21-08 GP.doc 
Date 3/1/1998 
Awareness 12 
Internalizing 15 
Social Norm 8 
PBC 4 
Attitude 10 
Intention NA 
Altruism 8 
Self-Interest 3 
Participation NA 
Choices  NA 
Total Variables Addressed  7 
Frequency of Variables 
Addressed  60 
Est. Presentation Length 
(minutes) 30 
 
  The medium of ‘descriptive slides’ (DS in the database) did show development 
trends (e.g., addressing more operation variables with time) within a one year process. 
However, this process was believed to be more reflective of time constraints on the 
presentation developers, rather than a long term evolutionary process of what was 
working with the audience and what was not. Neither the medium of gimmicks nor 
handouts provided enough data points to make a practical comparison of these field 
evaluation results.  
Discussion of field data and changes to the City’s I/I program over time.  
A review of the field notes and recorded observations provided in Table C2 
indicate that notable changes in esthetics and functionality of the educational units have 
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been implemented over the 15 year case study history. A review of Tables 3 through 5 
show indication that the number of operational variables addressed over time has 
increased; and so has the number of times the each individual variable is specifically 
addressed. Further discussion of increased variable usage and implications related to the 
selected comparative models is provided under Changes Implemented to City’s I/I 
Program in Comparison to Select EE Models below.  
Some of the more notable aesthetic changes taken directly from the field sheets 
and summarized in Table C2 have been transcribed below to facilitate discussion. The 
specific examples provided refers to the presentations given to target audiences (PP in the 
Field Sheet Identifier) since this medium was well represented and contained the most 
consistent examples for comparison and discussion. In this comparison, changes in 
esthetics and use of educational tools were combined for all audiences (city council, 
target neighborhood, or general public). Although the designated target audience would 
often limit the available presentation time, it did not appear to impact use these particular 
variables. Evolution over time seemed to be the biggest factor in implementing 
improvements to the program. Once a presentation was upgraded for one audience, that 
same format (e.g., slide layout, inclusion of photos over clip art, etc.) and educational 
tools (e.g., clips from closed circuit TV) began to be used for other audiences.  
One of the most observable changes to the I/I program units were those made to 
the background of the presentations. The trend was to start with something the presenter 
may have thought was ‘catchy’ and available in a PowerPoint format. However, it turned 
out to be distracting in nature, having nothing to do with the program, but instead 
eliciting thoughts of a tropical vacation. This was followed by subsequent presentations 
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using a simple white background, not distracting, but also not attention getting. The 
progression continued through attempts to illicit thoughts of water by using an available 
‘water droplet’ background, but the darker colors made it more difficult to view the 
intended information. In 2006 a light fading blue background was used which seemed to 
reduce the direct connection to water but proved much easier to view the presentation. 
The 2008 through most recent 2010 presentations settled on a consistent back drop of 
very faded rippling waves. This background, would seem to lend itself to the 
subconscious thought of ‘water’ (protection of and too much of) as is the topic of 
concern. The current setting is not distracting nor does it make the presentation hard to 
read, yet it seems to hold ones attention and address the topic on a subconscious level. 
Below is a sorted chronology of statements taken from the field data sheets and related to 
the development of presentation background.  
Mar-98 The background of the presentation was a sunset over a tropical sea – evoking no 
connection with I & I program, the City of Duluth, the plight of the citizens, etc.  
13-Mar-03 The presentation was a general MS PowerPoint format that was not distracting and 
was easily read; however not tied in to the subject either.  
28-Apr-08 Very basic presentation, no background etc., does not cloud presentation with ‘too 
much stimulus’ and presents only info relevant at the time.  
5-Feb-04 Background was clean and white – not distracting but also not overly interesting.  
6-Jul-04 Water droplet background – mindset on “water issues” 
9-Jul-05 The background is a water droplet – making a consistent tie and subconscious 
connection with the subject matter. White on dark blue can be difficult to read.  
9-Sep-05 The background is a water droplet – making a consistent tie and subconscious 
connection with the subject matter. White on dark blue can be difficult to read. 
7-Feb-06 Background of the presentation was on a lighter blue fade, connecting with an image 
of water fading to sky, and in turn I/I – is easier to read than white on dark blue. 
21-Aug-08 Background is very faded view of lake water ripples – keeps mind on track with 
water, both the protection of and too much of, much is easier to read than white on 
dark blue.  
 
Another notable change in the presentation format included the extensive use of 
photographs form local settings rather than stock photos or clipart, beginning sometime 
after 2004. One consistent change initiated sometime around 2005 was the use of a photo 
A 15-YEAR EVOLUTION IN IMPLEMENTING POLICY 
 
 
70
image of the local aerial lift bridge and bay access to Lake Superior on the introductory 
slide. Several subconscious connections can be made with this image (including: regional 
issue, community, protection of the lake, home, etc.); this may set the tone for the rest of 
the presentation. The specific connections this image has to the operationalized variables 
are referenced on the field data sheets and further discussed below. Other local images 
used included several examples of the processes need to complete the actual PEB being 
solicited, allowing participants to form a mental map of the process.  
A significant addition to the presentations effectiveness came when the City 
began using animated slides in 2004, along with other various forms, to portray the 
overflow of the sewer system and how it related directly to impute from individual 
residences. The addition of closed circuit TV depicting actual footage from the sewer 
lines during a wet weather event was another of the extremely successful multi-media 
efforts included sometime after 2005. 
Changes Implemented to City’s I/I Program in Comparison to Select EE Models 
The following section provides data summary of results used to answer the last 
two research questions:  
2.) Do any of the identified changes to the above, reflect operational variables 
responsible for variances in PEB, recognized through research models and theory, and 
summarized by Bamberg and Moser in 2007? 
3.) Do any of the identified changes to the above reflect human values and informational 
needs as summarized in Kaplan’s reasonable person model?  
A Microsoft Excel database of the field collected information related to the 
operationalized variables was created and archived. Information in the database was 
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transferred directly from the field data sheets. The collection of information into a 
database format using predetermined definitions for the operationalizing of the ten pre-
selected variables, allowed for empirical analysis of the data. Descriptive statistics were 
applied to summarize the data sets quantitatively without expanding into probabilities. A 
simple number count or absolute frequency ni value was calculated for each of the 10 
variables in of each evaluation sheet analyzed. The ni value indicates how often each 
variable was operationalized within a specified unit, and gives a general idea of how 
much emphasis was being placed on that variable within that unit. Once calculated, these 
values were then grouped first based upon the medium (hand out vs. presentation), then 
based on the intended audience. A direct review of the data (Tables 3 through 5) shows 
there is a distinct trend over time as more of the PEB variables are addressed, more 
consistently, and more often. Figures presented below demonstrate graphically a general 
increase in the usage of each individual variable over time for two of the specific target 
audiences (Figure 9 – City Council and Figure 10 – Target Neighborhoods). 
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Figure 9. Graphical Representation of Trends in Operational Variable Usage for City 
Council Presentations given between 1998 and 2009. ni = number count or absolute 
frequency; PEB Variables = pro-environmental variables operationalized per the criteria 
outlined in Table 1.  
ni 
Time Span in Years
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Figure 10. Graphical Representation of Trends in Operational Variable Usage for Target 
Neighborhood Presentations given between 2003 and 2010. ni = number count or absolute 
frequency; PEB Variables = pro-environmental variables operationalized per the criteria 
outlined in Table 1.  
 
Discussion of changes to the City’s I/I program reflective of select PEB models.  
A very distinct trend is observable in the use of those variables identified through 
the models and selected for this study (Table 1). In the first sample presentation 
evaluated, provided to the City Council in 1998, eight out of 10 of the operational 
variables were not addressed. However, by the April 2009 City Council presentation, 
eight out of 10 variables had been addressed, and all of them more than once (Table 3 and 
Time Span in Years
ni 
PEB Variables
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Figure 9). The only two variables not accounted for were active participation and 
desirable choices, both reflective of the ‘human value’ portion of Kaplan’s Reasonable 
Person Model. These are perhaps not as applicable to a group that should already have 
some sense of personal value related to the issue, since they were elected to office to 
address such issues. The number of times the variables were addressed also increased 
from 2 counts in 1998 to a high of 39 counts in 2008. By 2009, the usage of the PEB 
variables dropped again even thought the length of the presentation increased. This is 
believed due to the fact that in 2008 the newly elected City Council was being asked by 
the water utility to approve an increased service fee for city residents, a specific PEB was 
being sought. By 2009. the Council had approved the fee increase, and the purpose of the 
presentation changed to provide a summary of results rather than a call to action.   
A similar trend is also noted in presentations to the Target Neighborhood. Data 
from March 2003 indicate seven out of 10 variables were addressed, most only one or 
two times. An anomaly exists with ‘internalization’, since the presentation was meant to 
solicit residents already somewhat knowledgeable about the I&I problem, to participate 
in a pilot study.  By March 2010 the Target Neighborhood presentation and related 
follow-up addressed all PEB variables. In most cases their usage increased by a level of 
magnitude (Table 4 and Figure 10). Analysis indicates that the end products of the 
evolved educational program do indeed consistently address a greater diversity of the 
operational variable identified, and in noticeably more instances. From these result the 
data appear to support the original proposition that the end product of the 15 year 
evolution of the successful educational program would address similar variables to 
behavior and correspond with the PEB models chosen for the study.  
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Chapter 5 
Summary and Conclusions 
 
 
The encouragement of pro-environmental behavior (PEB) is indeed an ultimate 
goal of both environmental policy and EE. However, each field seems to have its own 
approach to obtaining this objective. Education encourages PEB while policy tends to 
mandate against anti-PEB and works toward the reduction of institutional barriers. 
Because of these differences, assuring that the two are implemented and utilized together 
may be the best means to encourage behavior that consciously seeks to minimize the 
negative impact of actions on the natural and built world. Early adopters of the modern 
day versions of both fields appeared to have understood this interdependence some 40 
years ago. This was reflected in strong sweeping national legislation in support of each 
enacted in the early 1970s. However, at the time there was a limited established precedent 
and often a lack of monetary resources for the implementation of environmental policy 
requirements on a local level. It is quite likely that local policy compliance efforts took 
place independent of any EE research models and more likely void of EE altogether. This 
case study investigated one such specific situation related to an EE program designed, 
void of theory, to support municipal enactment of policy mandates linked to the 1972 
CWA.  
Early behavioral research for the 1970’s stressed that implementing action, in this 
case PEB, was as simple as generating awareness that would in turn create a pro-
environmental attitude that would directly result in PEB. The last 40 years of research 
have found that this analogy couldn’t be farther from the truth. Today we are still 
defining and refining the motivations for, and barriers to, PEB. Since the Theory of 
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Reasoned Action (Ajzen & Fishbein, 1980) first introduced a mathematical equation to 
assess why there were weak correlations between attitude measures and performance of 
volitional behaviors, researchers have conducted a myriad of empirical studies to codify 
and explain environmental behavior. The results of these studies have been combined 
into various theoretical and empirical models of EE. It makes sense that implementing the 
findings of research when developing an EE program would likely strengthen the 
message and desired outcome. This is especially likely as these programs relate to 
implementing environmental policy mandates, since everything from internal values to 
external institutional barriers have been addressed by PEB models. But, as we have 
discussed, often small governments were required to forge ahead on their own to meet the 
mandates of national environmental policy. Some had no choice but to construct their EE 
component through a process of trial and error. The investigation concentrated on one 
such program that involved years of trial and error putting EE into practice in order to 
create PEB. The program has a reputation as being relatively successful. PEB models 
have also evolved and have been defined and refined over time. It was proposed that the 
increasingly successful policy related EE program generated through trial and error 
would tend to evolve into a program that could be considered congruent with current 
models of PEB. 
One of the secondary goals of this investigation was to construct a sound research 
design that could be applied to this case study or others similar research goals. By 
constructing a sound research design, the study proposition could be tested and a 
determination made as to whether the evolved EE program was congruent with the 
selected PEB models or not. 
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Discussion and Implications  
The data outcomes of this study appear to clearly support the proposition and 
indicate that the City I/I EE program was increasingly and decidedly reflective of current 
research models selected for the study. This case study demonstrated the evolving 
program increasingly addressed the same variables identified in PEB models (e.g., the 
evolved EE program and models are congruent with each other). Since the methods of 
this investigation derived a similar outcome while employing very different means of 
investigation (e.g., case study vs. computer generated statistical model), this study is able 
to lend credence to the selected theoretical research models. The results provide an 
indication that these models seem to work in a real world situation.  
Another observational outcome of this study stresses that as the implementation 
of the I/I mandates became more critical for the City to address (e.g.: required 
compliance with an EPA administrative order by 2016) the EE and marketing portion of 
the City’s program gained importance and received significant emphasis from the City 
staff. This observation reiterates the complementary and quite critical role EE has in the 
enactment of environmental policies, especially as EE stimulates understanding in 
individuals encouraged to participate in select PEB.  
Another concern for modern day EE, introduced in Chapter 2 of this study, is the 
apparent disassociation with personal actions and negative environmental outcomes. In 
this study the public had a very distinct initial response toward the sewer overflows. The 
public blamed both the District and the City for inaction and failure to correct the 
problem. However, after years of consistent, patient, and evolving attempts on the part of 
the City to educate the public on the true ‘source’ of the problem and the direct impact 
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each citizen was having, the message appeared to be take hold. The ramifications of this 
change in mindset may be significant to much more than the I/I program alone. The EPA 
first issued an Administrative Order citing the District and the City in January of 2004. At 
the onset of negotiations the Federal agency was mandating the City use a generally 
accepted practice of installing concrete storage basins to temporarily retain water, 
releasing it slowly to the treatment plant as flow rates subsided. However, the City 
insisted that they had been gaining significant ground working directly with home owners 
to address the source of the matter. By providing technical data and showing a marked 
decrease in I/I since the implementation of the program, the EPA and Department of 
Justice agreed to a reduced number of storage basins. This adjusted settlement would be 
allowed, as long as the City was able to demonstrate the continued reduction and eventual 
elimination of I/I through the PEB of individual residents.  
The significance of the above measure is likely to have impacted citizen 
environmental attitude on a much larger scale. Building storage basins would affect the 
tax payer’s pocketbook. It may have generated interest in the cost, but it would have left 
the correction of the problem to an external source. This would have reduced the 
perceived behavioral control citizens would have over the corrective action, and 
stimulated an external locus of control related to environmental outcomes in general, 
supporting the idea that corrective action is in the hands of powerful other. Once the levy 
was assessed or taxes were paid the problem would yet again remain out of sight and out 
of mind of those who were the cause. Instead the City got citizens directly involved in the 
issue, showed them specifically how they were individually contributing to the problem, 
and gave them the option to actively resolve the issue. The City program encouraged 
A 15-YEAR EVOLUTION IN IMPLEMENTING POLICY 
 
 
78
internalizing the locus of control its citizens felt they had over a positive environmental 
outcome, generating a positive perceived behavioral control over the specific action.  
Seeing positive results, being part of the solution, and understanding why 
individual actions do indeed have an impact on the whole, may have a long lasting effect 
on participants of the program. It may change not only their attitude toward working with 
the City to address the I/I issue, but perhaps a participatory attitude and PEB toward 
actively addressing large-scale environmental issues in general. As discussed in Chapter 
1- Direct Assumptions of the Study, anecdotal evidence seems to indicate this is the case. 
There was an observed ‘softening’ over a six year time frame of participant and audience 
reaction while attending a number of the City sponsored public meetings. In addition, 
there was a noted change in editorial discourse between 1992 through 2010. 
Recommendations for Future Research  
Many of the recommendations for future study can be taken directly from the 
assumptions and limitations of this study discussed in Chapter 1. The two primary 
assumptions about the I/I program, which if proven incorrect could influence the 
significance of the  study outcomes, include:  
1. The I/I program was identified as relatively successful in its goal to encourage PEB 
and in achieving desired outcomes related to the specific problem. 
2. Changes that were made to the educational aspect of the I/I program were 
implemented in response to specific questions and/or the observed needs of audience 
members and program stakeholders.  
The success of the I/I program in its goal of encouraging PEB and in achieving 
the desired compliance outcome could be further studied and investigated. Numerical 
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data including: the number of homes in compliance, the rate of compliance, the volume 
of I/I reduction, etc. could be graphed against time, anticipated compliance rates, and 
expected achievement goals. Interviews with City employees, the City Council and 
Mayor, with regulators from the District, MPCA, EPA, and DOJ could be conducted and 
documented to assess success at the regulatory level. Citizens and participants could be 
surveyed and/or interviewed to evaluate their overall impressions of the program. A 
survey could determine if they felt as though their actions mattered, if they willingly took 
action, and if they felt in control of making choices and why or why not. Lastly, the 
success of the program could apply modeling data to help determine if the compliance 
track which the program is currently on will be able to meet the requirements of the 
mandate. Each one of these factors researched individually or collectively, could be used 
to prove or disprove the initial assumption that the current I/I program could be 
considered a success.  
The second assumption asserted that changes made to the educational aspect of 
the I/I program were implemented in response to specific questions and/or the observed 
needs of audience members and program stakeholders. This could also be further 
investigated. General conversations with the water quality specialist team have 
superficially confirmed this assumption. However, a more involved empirical study with 
interviews, consistent questions, and complete documentation including a chain of 
information would lend much credence to this assumption, and in turn to this study. Other 
sources of information that could compliment the rigor of the current case study might 
include a thorough review and documentation of editorials, news articles, public service 
announcements, and other archival documents on file from 1992 through 2010. These 
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sources could be recorded chronologically and then matched against the study units from 
that time period to see if changes to the units did indeed appear to be reflective of exterior 
forces or current publicity related to the matter. This information would need to be 
countered against other likely sources of change including: employee turnover, change in 
audience makeup, or significant administrative or regulatory directive changes to the 
program implementation.  
Although reams of information were available for investigation, the volume of 
materials studied was limited to information accessible through public access and 
provided directly by the City utility department. A researcher could choose to conduct an 
independent review of the files and find additional historical documents currently only 
available via hard copy and archived in a currently undetermined location. One could 
choose to solicit permission to include internal office memos, e-mails, training manuals, 
etc. to support or disprove the current case study proposition.  
It would be interesting to implement comparative case study reviews of similar 
local programs also enacted in response to the District initial 1992 mandate. These 
comparative studies may lend valuable insight as to how the City I/I program 
implementation was similar to or divergent from other programs of its type that were 
placed under similar constraints. The same research design, data collection methods and 
field evaluation sheets implemented for this study could be used to make comparisons 
between the data results for any additional similar case studies conducted.  
 
Summary  
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There is a real need for well-constructed EE programs to support the 
implementing of environmental policy in this day and age. Empirical research, supported 
by this case study investigation, indicates that there are many significant variables, 
motivators, and barriers affecting PEB. However, rather than struggling to identify each 
individual reason for variation in PEB, it seems a worthy endeavor to concentrate on 
those factors that over the test of time have had a marked influence over PEB. Counties, 
municipalities, and other small governmental bodies trying to comply with broader 
mandates from state and federal programs would do well to implement an EE element 
within their planned compliance agenda. By reviewing and addressing the variables 
significantly affecting PEB, as explained through theoretical EE models, a considerable 
amount of time and effort may be saved as opposed to addressing such a program through 
trial and error.  
This study also demonstrates that empirical research may be well served in 
moving beyond standard statistical applications of study. EE theory can benefit from 
researchers spending some time implementing rigor into real world case study scenarios 
using case study tactics. Similar conclusions that are reached through implementing 
multiple approaches, in addition to recreating data results through replicate studies, will 
always add a degree of confidence to the outcomes of scientific investigation.  
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Appendix A  
Information Request form Duluth Comfort Systems Related to I&I Program 
Promotion 
 
Community Meeting Information (Historical to Current):  
• Power Point Presentations – those first conducted in 2003-04? (Did you have 
presentations prior to the EPA ruling) through current (copy of the presentation given last 
Tuesday)  
• Copies of Meeting Informational Pkgs to include (Historical to Current):  
o Folders (e.g.: the blue folders distributed to public members on Tuesday 
o Single Page Handouts  
o Pamphlets that may have been included 
 
General Community Information (as early as the footing drain disconnect program was first 
initiated…late 1970’s early 80’s? to current) :  
• Pamphlets 
• Educational brochures 
• Images of booth displays  
• Maps and diagrams of service line connections made public for learning purposes. 
• DVDs supplied to community members (exp: the sewer imaging footage shown to the City 
Council and other groups to confirm problem was from the service lines…was this made 
available to the general public?) 
 
General Marketing Information related to I & I (Historical and current – Limit historical to the 
conception of I and I concerns) 
• Any announcements, programs, ads, etc. meant to educate the overall community on the I 
& I Program and what are the implications to all City of Duluth residents. 
 
Training and educational Materials Provided o the I & I Inspectors – historical to current (any 
materials or training the City provides the inspectors so they might feel comfortable using the 
inspection time as a “teachable moment”): 
• Sheet of talking points 
• Answers to most often asked questions 
• Resources and handouts provided at the time of inspection 
• Any specific training manuals that address how to communicate with their audience  
 
With the above information I hope to be able to evaluate how your “teaching” program has evolved.  
How has it moved from solely a mandated requirement, to a program that has been able to 
generate what appears to be “community buy-in”.  What level of “general” and “technical” 
information has been added / removed, based on the responses of community members.  How has 
your department helped the City evolved from Op Ed pieces published in the 2003 and 2004 
pointing fingers at the City and WLSSD, to editorials that talk about the benefits of rain gardens 
and community support of the program.  
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 Historical and Background Summary of the City Inflow & Infiltration (I/I) Program 
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Appendix B 
Historical and Background Summary of the City I/I Program 
The City of Duluth, MN (City) sanitary sewer needs have been serviced by a 
regional system managed by the Western Lake Superior Sanitary District (WLSSD) 
(District). Regional services have been provided since 1978 when the District treatment 
plant first came on line, consolidating 14 old, inadequately treated discharges (both 
municipal and industrial) into one that met state and federal standards. The District was 
created by the Minnesota Legislature in 1971, in response to citizen, environmental, and 
sporting community demands to do so, with a goal to improve and protect the waters of 
the St. Louis River and its tributaries. By the early 1990’s, the District was noting 
repetitive overflows at their lift stations and along service lines, prior to entering the 
District’s forcemain pipeline on the way to the plant. Research into the cause indicated 
these occurrences were consistent with heavy rainfall or snow melt events and thus 
attributed to a problem with inflow and infiltration (I/I), or ‘clean water’ entering the 
sanitary system. Two contributors to I/I are: ‘inflow’ of stormwater from direct illegal 
connections to the sanitary sewer; and, ‘infiltration’ from groundwater seeping in at 
vulnerable points along the systems. These volumes of water would otherwise be 
addressed through the storm sewer system or natural surface runoff and soil infiltration 
processes. The District planned to assess a fee on water volumes exceeding a specific 
‘Level of Service’ capacity, individually calculated based on the average dry weather 
flow rate for each contributor (Figure A.1). Each community was tasked with addressing 
the problem individually. 
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Background Unique to the City of Duluth   
The 1992 mandate from the District was especially difficult for the City to 
comply with, due to several unique factors including: its size and related geographic 
distribution, its topography (a significant slope), the impervious nature of regional soils, 
the aged condition of its infrastructure (incorporated as a city in 1857), and an aging 
population creating a limited tax base. Table A1 is a summary of some of the geographic 
and demographic features related to the City of Duluth.  
As part of its corrective action efforts, the City identified target areas of I/I 
contribution, delineated based on the boundaries of 30 total sewer basins in the City 
Figure A1. Example of Service Line Data Collected by the District – Depicts City of Duluth 
Flow rate on October 8, 2007  
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Table A1  
Geographic and Demographic Features for the City of Duluth, MN 
Location North Shore of Lake Superior 
Dimensions 26 miles long and 8 miles wide 
Elevation Change 700 foot elevation difference from hilltop to bayfront 
Annual Precipitation 32 inches of rain / 84 inches of snow fall 
Population Population of 86,000* 
City Customers (#) 26,000 customers 
Average Home 
Construction Details 
• Over 95% of residential homes have basements  
• Footing drains in homes built before 1970 were 
directly connected to the sanitary sewer 
• There are 30 designated basins in the City 
contributing to the sanitary sewer.  
 
Note. Duluth 2003 census summary indicated an aging population due to the increase in 
residents over 80 and the decrease of residents in the ages between 25 and 40.  Information 
from the Comprehensive Plan Component – Demographics (Duluth Dept. of Planning & 
Development, April, 2003). 
 
(Figure A2). Both public (approximately 40% of the sewer system) and private 
(approximately 60% of the sewer system) sources were evaluated for potential 
contribution (Table A2). Major sources of I/I contribution were identified by the City in 
two ways: first those basins upstream of consistent and significant overflow 
reoccurrences; secondly, those contributing large volumes of I/I as confirmed through 
field investigation. Field investigation involved conducting flow monitoring, capturing a 
minimum of two rain events, coupled with visual inspection upstream of meters and both 
dry and wet weather closed circuit televising. Monitoring was conducted prior to 
corrective action work to establish baseline data. It was estimated that up to 70 % of 
inflow was a result of direct connections to the system (footing and roof drains) located 
on private property (MPCA & WDNR St. Louis River Remedial Action Plan (RAP), 
1995). 
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Figure A2. City of Duluth Water Basin Areas Supplied by the City of Duluth, MN 
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Table A2   
Comparison Public vs. Private Owned Sewer Systems– Duluth, MN 
Publicly Owned Infrastructure Privately Owned Infrastructure 
(26,000 Customers) 
400 + miles of sanitary sewer approx 500+ miles of private sanitary 
sewer pipe 
8,000 + sanitary manholes waste pipes under the homes 
45 sanitary lift stations foundation drains 
110 grinder pump stations house traps 
40% of collection system 
 
60% of collection system 
 
 
The City in 1994 established a citizen advisory I/I Taskforce to address these 
concerns and come up with solutions. With an estimated 70% of I/I coming from the 
private sector, one of the key taskforce recommendations included increasing public 
knowledge and awareness of the problem. The City employed innovative means to 
reduce external barriers to PEB (namely monetary) and in 1995, the City was successful 
in its attempt to change State of Minnesota legislation to allow municipalities to spend 
tax and levy funds on private property for community benefit. The efforts of the City 
Utilities Department concentrated on both political and public acceptance, changing 
statutes and ordinances, searching for funding sources, and initiating the public 
informational campaign, which is now a 15-year old evolutionary environmental 
education and marketing effort, and the subject of this investigation. 
Initiation of the voluntary I/I private sewer system reduction program – 1995. 
The Duluth City council, based on recommendations of the I/I Taskforce, voted in 
favor of implementing an I/I reduction program for the private sector in 1995. The 
program involved disconnecting footing drains and installing sump pumps in homes  
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deemed to be ‘contributors’ to I/I. The program was voluntary and included grant 
reimbursement for work completed in targeted areas. A basic outline of the 1995 I/I 
program implementation, is as follows: 
• Each year the City Council will designate areas of the City for mandatory 
inspections (Priority areas are neighborhoods where the city is experiencing 
overflows). 
• Following the inspection, homes found not to be contributing were given a 
Certificate of Non-Contribution. 
• Homeowners found to be contributing were required to correct the problem. (e.g.: 
disconnect footing drains).  
• In designated areas, grant funding was available to the homeowner to help 
complete the project. 
• Failure to allow an inspection or failure to disconnect the footing drains in a 
designated area would result in a $50 per month surcharge on the homeowner's 
utility bill. 
The private side of the I/I program was not only geared to reduce sewage overflows, 
but also to educate the public on how individual actions help correct the problem, and 
reduce overflows and potential environmental impacts to the Lake Superior 
watershed.   
 
A 15-YEAR EVOLUTION IN IMPLEMENTING POLICY 
 
 
96
Initiation of the mandatory I/I private system reduction program - 2004 
Approximately 8 years into the City’s voluntary corrective action program, both 
the City and the District were brought under significant scrutiny when in 2003, a number 
of snowmelt and heavy rainfall events coupled with infrastructure failures, brought the 
problem to the attention the EPA. Citing both the District and the City for violations of 
non-compliance with the CWA, EPA Region 5 in partnership with the MPCA, issued an 
Administrative Order (AO) on January 6, 2004, requiring immediate action to eliminate 
sanitary sewer overflows at 18 identified points. In response to the AO, the City modified 
the private sector I/I program and passed an ordinance requiring mandatory compliance 
starting in 2004.  
Enforcement efforts were initiated, and currently remain, that included both an 
EE/ marketing effort in an attempt to stimulate internal motivation to enact PEB, coupled 
with incentives and consequences considered external motivators.  The educational 
efforts used to reach members of targeted neighborhoods were three fold. First a letter of 
intent is sent to each home and business owner in the targeted neighborhood explaining 
the problem, the program (5 steps listed above), and how their actions can help remedy 
the situation. Within the letter, each resident/business owner is invited to attend a public 
meeting presenting and discussing in detail the same topics and how their actions help.  
Lastly, during a scheduled inspection, there is yet another opportunity for face to face 
education as to the problem and remedy provided by responsible actions on the part of 
the resident/business owner. Along with the opportunities for education there existed 
three external motivators including: receipt of a “Certificate of Non-Contribution”, 
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reimbursement of implementation costs, and threat of a surcharge being imposed in the 
case of non-compliance.  
As program implementation progressed, changes were made not only to the 
education materials, but to the program itself as certain incentives seemed in effective or 
needed to be strengthened.  Significant private sector I/I program changes implemented 
prior to 2009 include the following:  
• A ‘Certificate of Non-Contribution” is no longer issued but instead, an inspection 
report indicating no contribution at the time of inspection is given. 
• The non-compliance service charge has been increased to $250 per month for 
every month out of compliance. 
• The program has been expanded beyond footing drain disconnections to include 
lateral lines running between the home and the first City owned service line.  
• Ordinances are now in place requiring disclosure and upgrades of inadequate 
systems at the point of sale for any home; and inspection of rental units during the 
licensing process.         
After years of negotiation with the EPA, MPCA and Federal Department of Justice 
(DOJ), noting the efforts both the City and District were already making, a Consent 
Decree was put in place in requiring compliance by 2016. Non-compliance will result in 
excessive fines, and potential limits on new development within the City limits.   
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Appendix C 
Field Data – Sample Data Assessment Sheet and Summary Tables 
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Appendix C  
Field Data - Sample Data Assessment Sheet and Summary Tables C1 and C2 
Example C1  Data Assessment Sheet 
City I & I Educational Program Evaluation 
Data Evaluation Sheet: ES21 PP 3-1-2009 TN.doc 
 
Created/Presented March 2010 
Item  Presentation 
Format MS Power Point 
Audience  Target Neighborhood Basin 25 and 26 Lateral Lining Program 
Creator/Presenter City Utilities Department  
General Purpose  Education __x__       Marketing __X____    Technical __X____  
Number of pages/slides   39 
Presentation/review time Approx 1.5 to 2 hrs.  
Confirmed by   
 
Provide a general description of the item (up to 5 key informational points):  
  
Presentation is part of the newly emplaced lateral line rehabilitation segment of the I/I program. The 
implementation of the new program was the outcome of the positive results of the 2006 lateral line 
demonstration project, and the Consent Decree arrangement between the City, EPA and Department of 
Justice. This was a presentation given to a target neighborhood and an audience that had already been 
through the sump installation segment of the I/I several years earlier. Some home owners would be new to 
the program. 
 The presentation provides once again a basic introduction to the program, why it was put in place, and the 
humanistic and environmental impacts of the problem the program is meant to correct. The presentation 
goes on to explain the public side of the effort to correct, followed by the history of the private, and 
requirements of the EPA. The presentation narrows in on how to implement corrective action of the 
private side, including: how the City has identified the lines needing correction, the process the home 
owner will go through, details regarding choices the home owner will need to make and how to receive 
reimbursement. Lastly, the presentation addresses one by one consistent historical questions asked by past 
audience members; providing clear answers supported by video feed were appropriate; followed by a 
sincere invitation to meet with each member of the audience individually to address their concerns and 
questions. 
Please indicate all variables to PEB addressed within the item, provide brief explanation and note 
location within the material.  Refer to table titled Variables Contributing to PEB for an explanation 
and definition of terms. Continue on back of sheet if needed. 
  
Problem 
awareness 
1. Slide 5 thru 7 – Basics on 2 sewer systems – images added to slides 6 and 7 depicts each system 
VERY WELL  
2.  Slide 2 – EPA has ordered the City and District to stop SSOs – Big Problem  
3. Side 8 – Pubic owned vs. Private owned – more are private – why there is a problem 
4.  Slide 9 – I/I definitions and causes of SSOs 
5. Slide 10 – City involved since 1970’s – problem is historic – existed a long time 
6. Slide 13 – A standard home, shows animation of I/I water enters the SS system 
7. Slide 14 – Emphasizes graphically the problem 10/8/07 rain event – gauge indicate 0.15 inch rain 
/ hr. flow rate 2x 40 gpm – rain fall x2 to 0.3 “/hr and flow 3x to 110+ gpm 
8.  Slide 15 – video image of wet water infiltration – emphasis on how drastic 
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9. Slide 16 – Visual images of impacts emphasis degree of problem 
10. Slide 10 & 12 – “City involved since 1970’s” – Private roof drains since 1994 – historic  
11. Slide 17 – RESULT – reduced by 8M gal, SSO are down, Consent Decree signed 
12. Slides 18 & 19 – Consent Decree – 18 points where SSO occur, negotiation w/ DOJ, required # 
of corrections per year.  
13. Slide 22 – Target areas are determined by overflow locations  
14. Slides 23 and 24 – Wye System and CCTV of problem – again drastic  
15. Slides 34 & 35 – Addressing ALL questions and listing of most often asked. 
16. Slides 36 – 38 – video line image of I/I vs. other sources of water in the system  
 Internal 
Attribution  
1.  Side 1 – Image of Superior and lift bridge speaks to “community” – local issue 
2. Slide 2 – “Why has the I/I program moved into YOUR area?”  
3. Slide 2 - “One of the City of Duluth greatest features is Lake Superior and it is our responsibility 
as citizens of Duluth to protect the Lake” 
4. Slide 4 – “…, ALL Citizens of Duluth must be a part of the solution to eliminate…”  
5.  Slide 6 thru 7 – Images of local and home systems – audience identifies with having seen these 
items – connects to them internally 
6. Slide 7 – “Collects waste water from YOUR home or business” 
7. Side 8 – Pubic owned vs. Private owned – more private – you as the home owner 
8. Slide 9 –Clear water that enters the sanitary sewer system – “This is a private & public 
infrastructure problem” – private part of the problem. 
9. Slide 10 & 11 – “City involved since 1997” – plus listing CA work – “maybe ‘they’ HAVE 
done something and I am contributing?” Local images add to message of local.  
10. Slide 12 – Installation of sumps has reduced I/I 50% - Private making a difference 
11. Slides 13 - Depicts standard home and shows how infiltration happens with an animated 
graphic representation  
12. Slide 15 – video image of wet water infiltration from a private line– emphasis on how 
drastic the effect is from private lines 
13. Slide 16 – Visual images of impacts to neighbors and lake emphasis on OUR town 
14. Slide 17 – Image of Park Point lighthouse  
15. Slide 18 – CCTV reports showed still a problem where sumps have been replaced 
16. Slide 19 – Consent Decree – Private Home Requirements 
17. Slides 20 & 21 – current and future outline of expectations for private solutions 
18. Slide 22 – “ID services for rehabilitation” map shows overflow in neighborhood point.   
19. Slide 22 – Map of basin areas shows road names / visual of neighborhood 
20. Slide 23 & 24 – City Wye System – Computerized program from each unit and matching 
CCTV video both from the neighborhood.   
21. Slide 25 – “Owners Responsibility”   
22. Slide 26 – “Meeting with the Home Owner” – encourages individual meetings with the WSQ to 
discuss your specific line and all questions including those about PEB. 
23. Slide 28 thru 30 – Outlines requirements and process 
24. Slide 34 thru 38 – “Can I view my video?” and other “I” specific questions and supporting 
CCTV video. 
25. Slide 39 – “Working together WE can stop the problem.”  
Social Norm 1. Slide 1 and 10  – I/I branding logo  
2. Slides 2 and 3 – EPA – Powerful others are mandating 
3. Slide 2 – “…it is our responsibility as citizens of Duluth…”  
4. Slide 4 – “Under the leadership of the Mayor and City Council, all Citizens of Duluth must be a 
part of the solution to eliminate Sanitary Sewer Overflows”   
5. Slide 10 &11 – “City involved since 1970’s” – plus listing CA work – nothing new – part of the 
norm – local images from around the town 
6.  Slide 12 – “CA for private since 1997” Indicates that the private side has been in place for 
sometime – CA they are working now part of the norm  
7. Slide 12 – Ordinance implemented in 2004 - Mandatory inspection & disconnection 
8. Slides 17 - 19 – Consent Decree and “new ordinance” – Powerful others  
9. Slide 20 – current and future outline of public solutions w/ local images – overall problem is 
manageable – there is a ‘plan’ that will be the norm 
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10. Slides 23 & 24 – Have a video file of all homes – this is effecting everyone  
11. Slides 27 – City ordinance for I/I funding of costs   
12. Slide 29 – “required permits and inspections, etc.”  
13. Slides 28 thru 30 – basics of compliance process – a mandated norm 
14. Slide 33 – City accomplishments from 2009 – this IS happening already 
15. Slide 25 – ordinance allows fines to be assessed – mandated norm 
16. Sides 34-38 Common Questions – others have asked – they have addressed 
PBC - 
Perceived 
Behavior 
Control 
1. Slides 10 &11 – Depict PEB the City is enacting – confirming there are answers.  
2. Slide 12 – Indicates that the private side efforts has been in place for sometime – and data (50% 
reduction) indicates the solutions are working  
3.  Slide 19 – City funding up to + $2K 
4. Slide 33 – Successes of the program – PEB is working 
5. Slides 20 & 21 – current and future outline of public solutions w/ local images and private 
solutions (no images) – overall problem is manageable – there is a ‘plan’ 
6. Slide 27 – There is $ set aside for me to enact this 
7. Slide 25 – Images showing lateral trench and lining installation – “mental map”  
8. Slide 26 – “Meeting with the Home Owner” – encourages individual meetings with the WSQ to 
discuss your specific line and all questions including those about PEB. 
9. Slide 29 and 30 – Detain the administrative process – images are NOT included taking out some 
of the comfort level from previous presentation. -  “mental map” 
10.  Slide 31 – Sewer Math example – hoe to decide which process to use.  
11. Slide 34 and 35 Addressing questions including those about PEB 
Attitude 1. Slide 1 – Image of Lake and bridge sets attitude toward community and valued resource 
2. Slide 4 – Image of Superior at sunrise – “Under leadership of Mayor and CC” 
3. Side 8 – Pubic owned vs. Private owned – more private – challenges ideas that it is “All the City’s 
problem”  
4. Slide 9 – Clear water that enters the sanitary sewer system – “This is a private & public 
infrastructure problem” Not pointing fingers – joint problem - work together… 
5. Slide 12 – History – “someone has been working on this for some time, data shows a 50% 
reduction…’95 to ’04 folks volunteering…maybe it is MY turn?”     
6. Slide 14 – Emphasizes graphically – magnitude of problem would raise alarm 
7. Slide 15 – video image of wet water infiltration – emphasizes drastic – raising alarm 
8. Slide 16 – Protection of neighbors (SSO outside front door) protection of lake –  visual emphasis 
on degree would raise alarm   
9.  Slide 10 & 11 – “City involved since 1997” – plus listing CA work & accomplishments  – curbs 
thoughts of “what are THEY doing to fix it? “Why just make the private guy do it!”  
10.  Slide 11 – Construction cost of basins may raise alarm 
11. Slide 17 – Points out successes to positively reflect the effort. 
12. Slides 20 – current and future outline of public solutions w/ local images – encourage positive 
responses to City’s efforts.  
13. Slides 23 & 24 – CCTV and Wye system – “Looks like the can ‘prove’ it and they want to share 
that with me.” 
14. Slide 26 – Informational meetings - Staff addressing YOUR questions and evidence from your 
specific lateral line.  
15. Slides 34 & 35 – Addressing ALL questions listing of most often asked in a clear concise 
manner with CCTV video to support the claims being made. 
Intention 1. Slide 25 – $250 sure charge for non-compliance  
2. Slide 25 - 90 DAY Time allowance 
3. Slide 26 – “Home Owners informational meeting” - WQ Specialists on hand to answer all current 
questions and show you demonstration of YOUR line. 
4. Slide 27 –  June 15 ordinance noting funding available   
5.  Slide 30 thru 31 – Payment from the City upon completion 
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Altruism  1. Slide 1 – Image of bridge and Superior – need to protect lake and community  
2. Slide 2 – “One of the City of Duluth greatest features is Lake Superior and it is our responsibility 
as citizens of Duluth to protect the Lake” – image of lake and shoreline 
3. Slide 3 – No Action - Fines, development hauled, sewage will continue to impact lake – 
Humanistic and biospheric. 
4.  Slide 4 – “Citizens of Duluth must be a part of the solution to eliminate Sanitary Sewer 
Overflows” with image of Superior at sunrise.   
5. Slide 5 – 43 named streams / 16 designate trout streams 
6. Slide 9 – “I/I causes sanitary sewers to overflow” – shows image 
7.  Slide 16 – Protection of neighbors (SSO outside front door) protection of lake 
8. Slide 17 – Image of Park Point lighthouse / Superior mention of Consent Decree – both social 
(aid with Decree) and environmental (lake image) appeal. 
9.  Slide 22 – Target Areas determined by sites where overflows have occurred 
10. Slide 39 – “In OUR community” …”All part of the solution” 
11. Slide 39 – Image of SS Overflows – a community problem  
Self-interest  1. Slide 3 – No Action - Fines, development halted, sewage will continue to impact lake 
2. Slide 11 - $4 to $6 / gallon to build basis (who will pay?) 
3. Slide 17 – volume down 8M gal. daily (less fees), SSO reduced,  CD now signed  
4. Slide 19 - $36M for 2 storage basins 
5. Slide 27 – Funding available  
6. Slide 23 – 24 Video of YOUR line is available 
7. Slides 25 – Home Owner responsibility  
8. Slide 25 – Avoid $250 per month service charge for non-compliance 
9. Slide 26 – Meeting with home owners – they will need to prove it is my line 
10. Slides 30 – 32 – discuss reimbursement process 
11. Slides 34 and 35 – Addresses questions, most are self-interest based.  
Active 
Participation 
1.  Slide 23 – 24 Video of YOUR line is available and we want to show it to YOU 
2. Slide 25 – Owners Responsibility – Choice is up to you how it will get done and the method used  
3. Slide 26 – WQ Staff will meet with you to have an active discussion of the process and how to 
proceed in your own best interest.  
4. Slide 42 thru 45 – Addresses commonly asked questions, stimulating active listening, 
participation  
5. Any additional audience questions were solicited and addressed on the spot 
6. Setting is at the City office where all home specific files are directly available 
Desirable 
Choices  
1. Slide 25 – The options exist for the home owner to decide what method best fits their needs.  
2. Also responsible for choose the contractor, etc.   
 
 
 Notes and observations:  
Presentation maintains the faded view of lake water ripples in the background, keeping the mind on track 
with the reason for the presentation. Slide of I/I definitions is moved out of the animation and introduced in 
a more complete scenario with the history of the program. Then it is reintroduced a second time with the 
animation, followed by graphic representation and then video feed. This was the first opportunity the City 
had to discuss the Consent decree because prior to this point, negotiations were taking place with the 
Department of Justice. The presentation reiterates, first in the history and then again in the “solving 
problems” portion that this is both a public and private effort. The City provides a clear explanation of how 
each problem area (excessively contributing laterals) has been identified and logged showing screen prints 
of the computerized Wye system along with the matching video feed. The entrance and exit of information 
and images on each slide has been established in a well timed sequence with out distracting noises or 
overly quick appearance and disappearances in transition. Most notable, as discussed in the summary, the 
presentation addresses one by one consistent historical questions asked by past audience members; 
providing clear answers supported by video feed were appropriate; followed by a sincere invitation for a 
WQ Specialist to meet with each member of the audience individually to address their concerns, questions, 
and show them the video feed from their specific home.  
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Note. Date Created/ Used = the date the unit was last saved as a technical file – OR if confirmed by City employees, the date the unit was 
presented to an audience; Presentation/ review time = the estimated length of time required to give a presentation or to review a document; A 
further explanation of Study Unit ID is provided in Chapter 3 of the text.  
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Note. Date Created/ Used = the date the unit was last saved as a technical file – OR if confirmed by City employees, the date the unit was 
presented to an audience; Presentation/ review time = the estimated length of time required to give a presentation or to review a document; A 
further explanation of Study Unit ID is provided in Chapter 3 of the text.  
 
A 15-YEAR EVOLUTION IN IMPLEMENTING POLICY 
 
 
 
105
 
Note. Date Created/ Used = the date the unit was last saved as a technical file – OR if confirmed by City employees, the date the unit was 
presented to an audience; Presentation/ review time = the estimated length of time required to give a presentation or to review a document; A 
further explanation of Study Unit ID is provided in Chapter 3 of the text.  
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Date Study Unit Summary / Notes Unit Description and Investigators Notes on Presentation 
March 1998 
ES1-PP 3-
1998 
CC.doc 
Summary 
 
Summarized goals of the presentation were: 1.) to provide an overview of the current I/I Program 2.) to discuss 1997 
Accomplishments 3.) to provide 1998 Plans. The presentation summarized the number of inspections conducted, grants 
approved, and properties completed.  Neighborhood meetings were held in 3 communities, and the public education program 
continues. 
Notes The background of the presentation was a sunset over a tropical sea – evoking no connection with I & I program, the City of Duluth, the plight of the citizens, etc. No graphics were included in this presentation. 
January 
1999 
ES10-Gim 
1999 
GP.doc 
Summary 
Main purpose of the item was to address “intent” if information was easily accessible (who to call and when) the conclusion is 
that procrastination would be reduced. Magnet was given away at the time of inspection so that paperwork could be attached 
directly to the home utility box with contact numbers needed. 
March 13, 
2003 
ES2-PP 3-
13-2003 
TN.doc 
Summary 
Summarized the I/I grant application process for target community members. Lead participants through the process with 
photos of installations. Discussed potential problems and resolutions related to water discharge from sumps. Presented a 
success story as the model to follow. Listed accomplishments to date. 
Notes 
The presentation was a general MS PowerPoint format that was not distracting and was easily read; however, not tied in to 
the subject either.   Many images (local) were included outlining very clearly the process, allowing a vivid mental map of the 
process. There was very little text which keeps it from being a stand alone document. There was no information on the 
environmental problem or why this process discussed is a solution.  
April 28, 
2003 
ES16-PP 4-
28-03-
CC.doc 
Summary Basic introduction to the City of Duluth I & I Program.  Lists what who and why. Provides history, goals, location map and accomplishments to date.  
Notes Very basic presentation, no background etc., does not cloud presentation with ‘too much stimulus’ and presents only info relevant at the time.  
Table C2 Narrative Description of Study Units Evaluated 
City I/I Education Program 
Page 1 of 7 
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Date Study Unit Summary / Notes Unit Description and Investigators Notes on Presentation 
June 5, 
2003  
 
 
 
 
 
 
 
ES3-PP 6-
5-2003 
TG.doc 
Summary 
Summarized goals of the presentation were to provide a technical audience (not local persons) with information to determine 
of the I / I basin project could be deemed a success or not, in the view of those attending the conference.  Presentation 
overview included:  
?Duluth Program History 
?Foundation Drain Disconnection Specifics – How the disconnection and installation project works 
?Basin 2 Demonstration Project Summary – Project demonstrated how much volume could be eliminated by logging data 
then establishing a model 
?Analysis Approach and Results – Results of modeling calculations 
Implications of Basin 2 Findings – Estimated volumes reduced 
Notes 
 
The presentation was given by a representative from the City; but a consultants logo on each slide, in additional to the very 
different style from all other presentations seems to indicate the consultant had a hand in production. The presentation itself 
was meant to educate a specific target group, but was not necessarily meant as a tool to motivate PEB or establish 
community buy-in.  The presentation could be used to obtain buy-in from regulators who understood the modeling concepts, 
estimated impact on water reduction into the system, and related monetary savings calculated by the reduction. 
August 14, 
2003 
ES5-DS 8-
14-2003 
GP.doc 
Summary 
Descriptive Slide - The slide shows a home with footing drains and a sump beneath it.  On one side of the home are labeled 
sewer pipes, connected to the lateral sewer line, connected to the City main under the street.  With the use of blue arrows and 
dotted lines, the arrows move from the ground surface to the catch basin and then some show up along the lateral line.  The 
schematic is very simplified.   
Notes 
Diagram alone would not be able to depict the story.  Three items are labeled, but there is no explanation of what the blue 
arrows or dotted lines represent.  A verbal explanation is required to understand even the basis for the diagram.  Scale is off a 
bit. 
January 1, 
2004 
ES18-HO 
1-1-04-
GP.doc 
Summary 
Purpose is informational “encouraging” home owners to disconnect lines from the system. Provides background on sewer 
lines, footing drains, SS Overflows are a result of the excess water, diagram of a home and the illegal connections and notes 
compliance is mandatory. Outlines the inspection, touches on corrective action, and grant funding; then says “QUESTIONS? 
Call ---“.   
Notes Document matter of factual – had to pare down a lot of information into a small pamphlet.  Image of home was likely “worth a 100 words”. 
Table C2 (Continued) Narrative Description of Study Units Evaluated 
Page 2 of 7 
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Date Study Unit Summary / Notes Unit Description and Investigators Notes on Presentation 
February 5, 
2004 
 
 
 
ES17-PP 2-
5-2004-
TN.doc 
Summary 
The presentation removed many of the photo images from the 2003 presentation which concentrated on the PEB. This 
presentation included a problem description and schematic drawings for a better understanding of the “source” issue. The 
presentation outlined goals of the program, why the problem, short history, and showed the target area, then explained in 
more detail the inspection and corrective action and grant processes and potential outcomes.  
Notes 
Background was clean and white – not distracting but also not overly interesting. Some of the diagrams (exp: home with 
correct and incorrect installation lines) are blurry from being increased beyond capacity of the number of pixels in the file – 
difficult to read on slide. Some of the imported text had similar problems. Several of the images were from clip art. Many of the 
slides were also animated with ‘very fast’ entries and complimented with sound effects (the whoosh or screeching car brakes).  
A general feel for the presentation is that this was about how to comply with what the City was mandating.  There did not 
seem to be a big drive toward “buy-in” from the audience members, or any indication that they need to take more 
responsibility for the problem. 
July 6, 
2004 
ES13-PP 7-
6-04-
CC.doc 
Summary 
Overall introduction to the City of Duluth I & I Program.  Main goal was to summarize recommended changes to the I & I 
program and garner support from the CC members.  INTRO – provided explanation MIDDLE – Explained recommended 
changes END – Spoke of the benefits to accepting the recommendations and risks associated with non-acceptance. 
Notes Water droplet background – mindset on “water issues” 
September 
10, 2004 
ES6-DS 9-
10-2004 
GP.doc 
Summary 
Descriptive Slide - depicts a home with both a sanitary and storm sewer setup.  The storm sewer line is NOT depicted as 
directly linked to the sanitary line and shows both a sump and an outside discharge, although none of the items are labeled.  
Both lines appear to be distinctly separate systems. The schematic is simplified but well depicted and relatively to scale.   
Notes 
Diagram alone provided a clear representation of two separate sewer lines (storm and sanitary).  Without verbal explanation 
there is no indication of the problem. Diagram is based on a reasonable scale.  An index is provided identifying only two items 
by color.  A sink and toilet in the diagram are recognizable items.    
November 
19, 2004 
ES4-DS-
11-19-2004 
GP.doc 
Summary 
Descriptive slide - shows a toilet in a home and a direct link to a main, indicating the sanitary sewer connection. Interactively in 
the scene it begins to rain, as the rain falls, water begins to fill the footing drains and storm line, which is directly connected to 
the sanitary line.  The main also begins to fill up.  More homes are added and the same thing happens, causing the main to 
overflow.  Once a sump is installed in the homes, the water is shown diverted to the yard, and disconnected from the sanitary 
line.  In turn the water level in the mainline remains constant and the overflow is averted. 
Notes 
This same slide is depicted in a full scale PowerPoint Presentation know as basins 25 and 26 PP (but 11 and 12 are the 
targets in the presentation). This slide alone has the potential to address all of the following variables of PEB.   Problem 
awareness, Internal Attribution, Social Norm, PBC - Perceived Behavior Control, Altruism 
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Date Study Unit Summary / Notes Unit Description and Investigators Notes on Presentation 
July 9, 
2005 
 
 
 
ES19-PP 7-
9-05 
TN.doc 
 
Summary 
This presentation was used as a marketing tool in the targeted neighborhoods of basins 1 through 5. Marketing because the 
City was soliciting 100 home owners to participate in the lateral lining program. The presentation provided a quick background 
on two lines, and then showed a video from a local City main, both before and after the process. Details of the demonstration 
project were provided and volunteers were also solicited to allow monitoring of current sump outputs as part of the test project 
evaluation.  
Notes 
The summer and fall presentations from 2005 depict for the first time the “branding” of the program with the I/I logo. They also 
tie in the lift bridge image. The background is a water droplet – making a consistent tie and subconscious connection with the 
subject matter. White on dark blue can be difficult to read.  Slides 3 to 5 include: A to-scale schematic, animation, than video 
of leaking City main – three vary different ways to get across and drive home the same message.  
September 
9, 2005 
ES7-PP 9-
9-05 
TN.doc 
Summary 
This was used as an educational tool for targeted neighborhoods in basins 11 and 12.  It provided a summation of the 
program and technical aspects that community members needed to know. Discussed were: reasons for the programs 
enactment and goals, history of the program (including task force recommendations, corrective actions taken and investigation 
conducted), covered the inspection process, and process for corrective action if one is contributing including grants available 
and consequences for non-compliance.  
Notes 
Noting for the first time depicts the “branding” of the program with the I/I logo. Also tied in is the lift bridge image. The 
background is a water droplet – making a consistent tie and subconscious connection with the subject matter. White on dark 
blue can be difficult to read. 
February 7, 
2006 
ES9-PP 2-
7-06 
TN.doc  
 
Summary 
This was for a demonstration project and the home owner would NOT be charged – the City would cover costs.  The team 
was looking to have community members volunteer to have their lines fitted without charge. 
Investigation was to provide a short background of the problem (first 5 slides) and demonstrate the seepage problem (video). 
Then explain the process for lateral line cured-in-place pipe (CIPP), a method of pipeline rehabilitation. Explain the project 
timeline, then discuss why the program is happening, and why attendees should participate. 
Notes Notes: Background of the presentation was on a lighter blue fade, connecting with an image of water fading to sky, and in turn I/I – is easier to read than white on dark blue. 
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Date Study Unit Summary / Notes Unit Description and Investigators Notes on Presentation 
December 
12, 2007 
ES8-PP 12-
2007 
EPA.doc 
Summary Summarized goals of the presentation were to present information on the number of homes, miles of sanitary sewer line and number of manhole in two specified Basins #1 and #2. Strictly for EPA information summary.  
Notes Provides technical information only 
May 12, 
2008 
 
 
 
 
ES12-PP 5-
12-08-
CC.doc 
Summary 
Presentation was for City Councilors to gain buy-in for the proposed plan of action to address mandates from the EPA and 
DOJ and to approve proposed fund for the program.  
• INTRODUCTION was descriptive of the problem with images and simple information, including video imaging and 
graphical representation of the problem.  
• BODY of the presentation describes alternatives to address the problem along with funding options to finance  
• End of the presentation addressed consequences if the issues are not resolved  
• FINAL slide was a plea for leadership from the City leaders 
Notes 
Presentation provides a balance of technical information along with images (especially aerial photos) that are descriptive of 
the problems / solutions – allows for mental mapping. Slides are easily followed – background is not too cluttered - not 
distracting. Does not connect with water. 
August 21, 
2008 
ES20-PP 8-
21-08 
GP.doc 
Summary 
This presentation was meant as a general public introduction to the I/I program, its history, and the unique challenges it is 
addressing. The presentation explained how the “general public” was being affected, and why a surcharge was being levied 
City wide. The point was stressed that this is an issue affecting the entire community, and that citizens need to get involved to 
help correct the problem. Presentation provided background on the sewer systems and the City, discussed challenges, 
quantified the problem, what was being done to address it, the results, and ending with the need for a commitment form all. 
Notes 
Background is very faded view of lake water ripples – keeps mind on track with water, both the protection of and too much of, 
much is easier to read than white on dark blue. Slide of I/I definitions is infused with the animation. Specific additions seemed 
to include actual citizen ‘calls to action’, or at least ‘concern’.  A specific list of past encountered questions is used, validating 
those common concerns and providing answers. Allows transfer into more questions from audience. The Point of Sale (POS) 
Presentation logged as presented on 7-22-09 uses the same presentation, but includes 6 (3 slides with repetitive information 
were removed) additional slides with a scan of the POS document all primarily intended to address PBC; basically instructing 
the audience in the process and forms to complete. These new slides would also address internalization and Social norm.  
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Date Study Unit Summary / Notes Unit Description and Investigators Notes on Presentation 
April 2009 
 
 
 
ES15 PP 4-
2009 
TN.doc 
Summary 
 
Most recent example of sump installation program. Appears to address all variables of defined PEB barriers or variances in 
implementation, and human information needs, in one way or another. Specific additions seemed to include more local 
‘altruistic’ images, more citizen ‘calls to action’, a very specific list of questions encountered in past programs, validating those 
common concerns and providing answers. Also a concerted effort to be available to the audience to directly participate with 
them. 
Notes 
Background is very faded view of lake water ripples – keeps mind on track with the problem. Slide of I/I definitions is infused 
with the animation. Presentation is given at the local office where the staff is all available to answer questions, go to individual 
offices with concerned participants, bring out specific files of information related to each individual home for direct involvement 
with the participants.  
April 6, 
2009 
ES11-PP 4-
6-09 
CC.doc 
Summary 
Purpose of the presentation was to introduce to the City Council and Mayor a summary of the Consent Decree and stipulation 
requirements. Introduced a short history of “out of compliance” followed by: Listing “accomplishments” to date, history and 
future expectations for lateral lines, history and future compliance expectations for sumps & PO Sale, CMOM Maintenance 
requirements , Operations capital improvements and accomplishments, management portion of requirements, penalties for 
non- action – and final bill estimate. 
Notes Distractibility - The background is a fading shade of blue – connection with water and sky. Effective for presentation readability; perhaps less distracting than previous water droplet. 
August 3, 
2009 
ES14-HO 
8-3-09-
GP.doc 
Summary 
Purpose of the sheet is to explain the Point of Sale requirements. This relates to homeowners with sumps and sewer lines 
needing to be in compliance at the time f sale. Gone into effect on 8/3/2009  
Document describes the “problem” – i.e.: the need for a point of sale document  
The fact that it is the Homeowner’s responsibility to schedule inspections and obtain one and a requirement of all homes being 
sold 
The steps needed to comply – clearly spelled out providing required contact information, description of steps to take, and 
images for support. Also results of non-compliance. 
Notes Document uses a “friendly font” in comic sans MS.  Photo images used to depict the needed work are clear and clearly labeled. 
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Date Study Unit Summary / Notes Unit Description and Investigators Notes on Presentation 
March 2010 
 
 
 
 
 
 
 
 
 
 
 
ES21 PP 3-
1-2010 
TN.doc 
 
Summary 
Presentation is part of the newly emplaced lateral line rehabilitation segment of the I/I program. The implementation of the 
new program was the outcome of the positive results of the 2006 lateral line demonstration project, and the Consent Decree 
arrangement between the City, EPA and Department of Justice. This was a presentation given to a target neighborhood and 
an audience that had already been through the sump installation segment of the I/I several years earlier. Some home owners 
would be new to the program. 
 The presentation provides once again a basic introduction to the program, why it was put in place, and the humanistic and 
environmental impacts of the problem the program is meant to correct. The presentation goes on to explain the public side of 
the effort to correct, followed by the history of the private, and requirements of the EPA. The presentation narrows in on how 
to implement corrective action of the private side, including: how the City has identified the lines needing correction, the 
process the home owner will go through, details regarding choices the home owner will need to make and how to receive 
reimbursement. Lastly, the presentation addresses one by one consistent historical questions asked by past audience 
members; providing clear answers supported by video feed were appropriate; followed by a sincere invitation to meet with 
each member of the audience individually to address their concerns and questions. 
 
Notes 
Presentation maintains the faded view of lake water ripples in the background, keeping the mind on track with the reason for 
the presentation. Slide of I/I definitions is moved out of the animation and introduced in a more complete scenario with the 
history of the program. Then it is reintroduced a second time with the animation, followed by graphic representation and then 
video feed. This was the first opportunity the City had to discuss the Consent decree because prior to this point, negotiations 
were taking place with the Department of Justice. The presentation reiterates, first in the history and then again in the “solving 
problems” portion that this is both a public and private effort. The City provides a clear explanation of how each problem area 
(excessively contributing laterals) has been identified and logged showing screen prints of the computerized Wye system 
along with the matching video feed. The entrance and exit of information and images on each slide has been established in a 
well timed sequence with out distracting noises or overly quick appearance and disappearances in transition. Most notable, as 
discussed in the summary, the presentation addresses one by one consistent historical questions asked by past audience 
members; providing clear answers supported by video feed were appropriate; followed by a sincere invitation for a WQ 
Specialist to meet with each member of the audience individually to address their concerns, questions, and show them the 
video feed from their specific home.  
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